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TABLE 2.3: U-Pb DATA FOR ROCKS OF THE ESCOUMINS REGION 
 
                               Concentration    Measured               Corrected Atomic Ratios  *                Age [Ma]      
-----------------------------  -------------  -------------  ----------------------------------------------  ----------------- 
Fraction                Weight   U      Pb    total   206Pb   208Pb    206Pb        207Pb        207Pb       206Pb 207Pb 207Pb 
                         [mg]          rad    common  -----   -----    -----        -----        -----       ----- ----- ----- 
                                      [ppm]    Pb     204Pb   206Pb    238U         235U         206Pb       238U  235U  206Pb 
                                              [pg]                            +/-          +/-          +/- 
------------------------------------------------------------------------------------------------------------------------------ 
Dacitic tuff (13-PA-32; UTM 468768,5363165) 
Z1 1 euh prm            0.002    810   215.7    5.5    3631   0.0997  0.25957 200   3.3378 250  0.09326  22   1488  1490  1493 
Z2 2 euh prm            0.003    182    47.3    2.2    3961   0.1018  0.25299 168   3.2489 212  0.09314  24   1454  1469  1491 
Z3 1 euh prm            0.002    329    85.8    6.1    1286   0.1225  0.24973 164   3.1470 228  0.09140  56   1437  1444  1455 
T1 1 lrg clr med brn    0.002   1297   202.3   19      1447   0.0310  0.16452  72   1.6317  82  0.07193  28    982   982   984 
T2 2 lrg clr brn        0.004    606    97.1   29       901   0.0375  0.16802 110   1.6795 136  0.07250  46   1001  1001  1000 
T3 1 lrg clr med brn    0.002    579    91.9   10      1201   0.0265  0.16799  52   1.6745  94  0.07229  32   1001   999   994 
T4 2 lrg clr brn        0.004    606    94.7   16      1537   0.0309  0.16493  68   1.6409  82  0.07216  26    984   986   990 
 
Rhyolitic Tuff (14-PA-95A; UTM 459148,5348547) 
Z1 5 best euh prm       0.005     63    14.5   15       307   0.0909  0.22661 140   2.7093 268  0.08671  76   1317  1331  1354 
Z2 2 euh prm            0.002    466   108.4   21       668   0.0842  0.23071 216   2.7990 246  0.08799  34   1338  1355  1382 
Z3 2 best euh prm       0.002     26     5.2    9        92   0.0644  0.20176 222   2.2518 728  0.08095 234   1185  1197  1220 
Z4 2 best euh prm       0.002     32     6.1   10        97   0.0489  0.19732 210   2.1814 774  0.08018 254   1161  1175  1201 
Z5 1 prm abr            0.002    202    44.3    7       656   0.0714  0.22063 160   2.5977 252  0.08539  56   1285  1300  1324 
Z6 3 sml prm abr        0.002    789   160.5    5      2915   0.0540  0.20801 174   2.3884 142  0.08328  62   1218  1239  1276 
Z7 1 sml prm abr        0.002    330    70.3   17       409   0.0616  0.21656 132   2.5214 248  0.08444  70   1264  1278  1303 
Z8 1 sml prm abr        0.002    437    86.4   14       592   0.0606  0.20152 104   2.2659 164  0.08155  42   1183  1202  1235 
 
Tadoussac Granodiorite (15-PA-125A; UTM 449918,5340601) 
Z1 2 prms               0.002    574   155.9   28       687   0.1320  0.25760 140   3.3258 176  0.09364  30   1478  1487  1501 
Z2 1 clr prm            0.001    243    64.4   42       112   0.0932  0.26001 184   3.3662 494  0.09390 116   1490  1497  1506 
Z3 1 clr prm            0.001    190    53.9   16       216   0.1854  0.25822 112   3.3179 314  0.09319  74   1481  1485  1492 
Z4 1 clr prm            0.001    325    83.8   34       170   0.0885  0.25404 156   3.2428 404  0.09258  96   1459  1467  1479 
Z5 2 clr prm            0.002     90    25.4   12       261   0.1552  0.26227 174   3.3922 326  0.09381  80   1501  1503  1504 
Z6 2 clr prm            0.002    376   106.8   20       634   0.1372  0.26746 122   3.5489 176  0.09623  30   1528  1538  1552 
 
______________________________________________________________________________________________________________________________ 
Notes:  Z=zircon, T= titanite, 1,2 =number of grains, lrg=large, clr=clear, med=medium, prm =prism, euh=euhedral, med= medium, 
        brn =brown, abr = physically abraded (Krogh, 1982).  
        All zircon was chemically abraded (Mattinson, 2005). Weights were estimated so U and Pb concentrations are approximate.  
      * Atomic ratios corrected for fractionation, spike, laboratory blank of 1-2 picograms of common lead, and initial common 
        lead at the age of the sample calculated from the model of Stacey and Kramers (1975), and 0.3 picogram U blank. Two 
        sigma uncertainties are reported after the ratios and refer to the final digits. 
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ABCDE! #&+5! EF! BGFHCF! AHGHFAI!
ABCDI! <435! EF! BBFFEI! AHBDGDE!
ABCDF! <435! EF! BBFFEI! AHBDGDE!
ABCEF! <435! EF! BBBAHB! AHBDEAF!
ABCJE! <435! EF! BBCEHH! AHHBHAI!
ABCJC! <435! EF! BCGGHJ! AHIBFDI!
AHDGC! #&+5! EF! BBFFAA! AHBDGBH!
AHDGI! #&+5! EF! BHDCDG! AHJFDIG!
ABCBI! <435! EF! BCGIIG! AHIBBFF!
ABCEI! <4(5! EF! BAHJFE! AHBADBJ!
ABCDJ! #&+5! EF! BGFHCF! AHGHFAI!
AHDCC! <435! EF! BADICC! AHBEFGH!
ABCED! <4(5! EF! BADJBG! AHBDCGJ!
AHDCI! <4(5! EF! BADICC! AHBEFGH!
ABCJD! <4(5! EF! BHBBFI! AHBAIDE!
ABHBF! <4(5! EF! BAIJFF! AHBHBIH!
ABGIF! 7(/5! EF! AHBCIFF! BAICJH!
ABCAI! 7(/5! EF! AHABJCB! BAICCE!
AHDFD! 7(/5! EF! AHGACIB! BGFDEC!
ABHGC! 7(/5! EF! AHBFEEB! BAFDJA!
ABHGG! 7(/5! EF! AHBFEEB! BAFDJA!
ABHGF! 7(/5! EF! AHBFEEB! BAFDJA!
ABCAF! 7(/5! EF! AHABJCB! BAICCE!
ABCGD! 7(/5! EF! AHABJDJ! BAICIE!
ABGIC! 7(/5! EF! AHBCFBH! BAIGFH!
ABCIH! 7(/5! EF! AHCBAFC! BCCGJA!
ABHAC! =56! EF! AHBFIHI! BGDBEA!
AHDIJ! =56! EF! AHJAJGF! BHAHAB!
ABHAG! =56! EF! AHBFEEB! BAFDJA!
ABCGB! =56! EF! AHABJBA! BAIGGG!
ABGII! =56! EF! AHBIEJG! BAICGF!
ABCGA! =56! EF! AHABJDD! BAIAGF!
ABHGJ! =56! EF! AHBCIAB! BAICJJ!
ABCGE! =56! EF! AHABJDC! BAICAG!
AHDIE! =56! EF! AHJAHEC! BHHICI!
AHDFE! >#?7(/5! EF! AHGACIB! BGFDEC!
ABCGG! >#?7(/5! EF! AHABEIA! BAIBIF!
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AHDIG! >#?7(/5! EF! AHGBDAD! BGIJHD!
AHDIC! >#?7(/5! EF! AHGBDAD! BGIJHD!
ABCCF! >#?7(/5! EF! AHCAHBG! BCHEGD!
ABCID! >#?7(/5! EF! AHCAHBG! BCHEGD!
ABCIJ! >#?7(/5! EF! AHCBFEC! BCCICG!
ABCGC! >#?7(/5! EF! AHABJDD! BAIBJD!
ABCCD! >#?7(/5! EF! AHABEGH! BAIBGD!
ABCGH! >#?7(/5! EF! AHABJBA! BAIGGG!
ABGIJ! 3('5E! EF! AHGHGIA! BGICBD!
ABHBH! 3('5E! EF! AHGHEGA! BGICGI!
ABHAB! 3('5E! EF! AHGHJGH! BGIIEI!
ABCHI! 3('5J! EF! AHABJCB! BAICCE!
ABCBE! 3('5J! EF! AHABEFA! BAIGIC!
ABCBD! 3('5J! EF! AHABJBA! BAIGIA!
ABCEG! 3('5J! EF! AHABEIB! BAIGAC!
ABCEA! 4-@&35J! EF! AHABJDC! BAICAG!
ABCHF! 4-@&35J! EF! AHABJDJ! BAICEC!
ABCHC! 4-@&35J! EF! AHAHFHJ! BACAFG!
AHDCG! 4-@&5H! EF! AHBIABC! BAFEBI!
ABGFC! 3('5H! EF! AHBIBDG! BAFJDH!
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A01552(!#!JLGI!&*5!$-)3Q&4XQZ4122(+!A4WW()I!6-)0&31-*+!%>!P-*5-3!A7KRR,!7KRK!&*5!
7KM9I!&*5!P-*5-3!&*5!U&@()'*(!A7KMbI,!&*5!B&+!5&3(5!&*5!5-.40(*3(5!%>!<)-421()!(3!&28!
ADE7M&I8!c*!3/1+!.-*3)1%431-*!B(!6-.4+!-*!3B-!+>*.21*&2!+3)4.34)(+,!3/(!<)&*5(+Q
G()'()-**(+!&*5!?+.-401*+!+>*.21*(+!A[1'8!b8D,!b8:!&*5!b8bI,!3/&3!B()(!64)3/()!
1*@(+31'&3(5!3-!)(61*(!3/(!@-2.&*1.!+3)&31')&W/>!-6!3/(!OO<,!&*5!+345>!3/(!/>5)-3/()0&2!
&23()&31-*8!]/(!+4W)&.)4+3&2!+(k4(*.(!1+!.-0W2(X!&*5!51+W2&>+!&3!3/(!+.&2(!-6!(&./!+>*.21*(!
! "%"!
&!B15(!@&)1(3>!-6!)-.=!3>W(+!B13/!1*3()61*'()1*'!)(2&31-*+/1W+,!2(*31.42&)!4*13+,!&*5!&%)4W3!
6&.1(+!@&)1&31-*+8!!
]/(!2-B()!O&1*3Q$&42Q54Qa-)5![-)0&31-*!.-*+1+3+!-6!W2&*&)Q+3)&3161(5!.(*310(3)1.!
3-!0(3)1.!2&>()+!-6!0(3&W(213(,!k4&)3T13(!&*5!')(>B&.=(!B13/!&!2(++()!&0-4*3!-6!
@-2.&*1.2&+31.!)-.=+,!&0W/1%-213(!&*5!1)-*!6-)0&31-*!1*3)45(5!%>!+>*Q@-2.&*1.!0&61.!&*5!
423)&0&61.!%-51(+8!J(3&W(213(!1+!5-01*&*3!&*5!.-*+1+3+!-6!'&)*(3!#!04+.-@13(!l!+12210&*13(!
A2-.&22>!W>)13(!&*5!')&W/13(Q%(&)1*'I!+./1+38!]/(+(!)-.=+!&)(!&2+-!.)-++.43!%>!6-21&3(5,!
W-)W/>)-.2&+31.!/1'/QC!')&*13-15+!&*5!%>!2&3(!<)(*@1221&*!AE8KM!#!E8KE!<&I!04+.-@13(!#!
%1-313(!±!3-4)0&21*(!±!'&)*(3!±!%()>2!W('0&313(+!&*5!2(4.-')&*13(!A<)-421()!(3!&28,!DE7M%I8!
]/(!)-.=!&++(0%2&'(!1+!3>W1.&2!-6!&!0&)1*(!+(510(*3&)>!+>+3(0!B/()(!1*3()2&>()(5!
045+3-*(!&*5!+&*5+3-*(!.&*!%(!5(W-+13(5!%(2-B!B&@(!%&+(!%>!+4+W(*+1-*!+(3321*'8!
]/(!JLG!A[1'8!b8;I!.-*+1+3+!-6!&!%10-5&2!@-2.&*1.!+(k4(*.(!B13/!/-)1T-*+!-6!
+(510(*3&)>!)-.=+!A@-2.&*1.Q5()1@(5,!5(3)13&2!&*5!./(01.&2I,!&*5!.-*'2-0()&3(!3-'(3/()!
B13/!@-2.&*1.!6((5()!.-*5413+8!]/1+!6-)0&31-*!/-+3+!3/(!/>5)-3/()0&2!&23()&31-*!T-*(+!3/&3!
&)(!5(+.)1%(5!1*!3/1+!+345>,!&*5!B122!%(!51+.4++(5!1*!0-)(!5(3&12!1*!3/(!*(X3!+(.31-*8!
]/(!4WW()!$-)3Q&4XQZ4122(+![-)0&31-*!1+!.-0W-+(5!-6!&!3/1.=!&++(0%2&'(!-6!
5-01*&*3!k4&)3T13(!&*5!+4%&)=-+(!A2-.&22>!6())4'1*-4+I!B13/!01*-)!B&.=(!&*5!0(3&W(213(8!
L0W/1%-213(!/-)1T-*+!W&)&22(2!3-!3/(!%(551*'!0&>!)(W)(+(*3!0&61.!+122+!A4+4&22>!.-&)+(Q
')&1*(5!&*5!/-)*%2(*5(QW/>)1.I!&*5!+.&).(!%&+&231.!62-B+!A61*(Q')&1*(5!&*5!0&++1@(I8!c*!
3/(!2-B()!W&)3!-6!3/(!6-)0&31-*!3/(!k4&)3T13(!+/-B+!.)-++Q%(551*'!+3)&3161.&31-*!A[1'8!9&I!
&*5!+3)(&0!)1WW2(+!+4''(+31@(!-6!5(W-+131-*!1*!&!5>*&01.!+/&22-B!B&3()!(*@1)-*0(*38!
L%-@(!13,!.(*310(3()!3-!5(.10(3()Q3/1.=!W2&*&)Q+3)&3161(5!2&>()+!&)(!0-)(!.-*+1+3(*3!B13/!
! "%$!
)/>3/013(+!5(W-+13(5!1*!5((W()!B&3()!(*@1)-*0(*3!A[1'8!b89%I8!Y(3)13&2!T1).-*!6)-0!&!
.)-++Q%(55(5!k4&)3T13(!'&@(!&!0&X1040!5(W-+131-*!&'(!-6!7bR9!±7E!J&!B13/!5(3)13&2!
T1).-*!&'(!+W(.3)40!3>W1.&2!-6!%&.=Q&).!%&+1*+!B13/!W()1QU&4)(*31&*!+(510(*3&)>!+-4).(+!
A<)-421()!(3!&28,!DE7M&!&*5!./&W3()!:!-6!3/1+!3/(+1+I8!]/(!>-4*'()!&'(+!&)(!.-(@&2!B13/!3/(!
7b9b!r:MSQ:D!J&!&'(!6)-0!3/(!4WW()!W&)3!-6!3/(!JLG!&*5!3/(!78;!<&!W(&=!1+!1*3()W)(3(5!
3-!)(62(.3!3/(!W)-X1013>!3-!3/(!]&5-4++&.!c*3)4+1@(!O413(!A<)-421()!(3!&28,!DE7M&I8!]/(!
(@-2431-*!6)-0!&!+/&22-B!B&3()!5>*&01.!(*@1)-*0(*3!3-B&)5+!&!5((W()!0&)1*(!34)%15131.!
+(k4(*.(!1+!.-*+1+3(*3!B13/!&!0&)1*(!%&+1*!3/&3!(XW()1(*.(5!)&W15!+4%+15(*.(8!]/(!2-B()!
@-240(!-6!1'*(-4+!)-.=+!1*!3/(!4WW()!6-)0&31-*!-6!3/(!OO<!+4''(+3+!5(.)(&+1*'!0&'0&31.!
&.31@13>!W-3(*31&22>!21*=(5!3-!&!01')&31-*!-6!3/(!0&'0&31.!T-*(!-)!3-!3/(!(*51*'!-6!%&.=Q
&).!0&'0&31+08!
'
1)1! N7%57"#%564E':>'74&'?:$D";COC-5$<&'!:%=57":;'
]/1+!+(.31-*!W)(+(*3+!)(61*(5!61(25!5(+.)1W31-*!-6!3/(!@-2.&*1.!)-.=+!-6!3/(!JLG!
6)-0!3/(!?+.-401*+!&*5!<)&*5(+QG()'()-**(+!+>*.21*(+,!%&+(5!-*!*(B!5(3&12(5!
'(-2-'1.&2!0&W+8!]/(!?+.-401*+!+>*.21*(!A[1'8!b8DI!1+!&*!(2-*'&3(5!*-)3/(&+3Q+-43/B(+3!
+3)4.34)(!B13/!&!0-)(!5(@(2-W(5!B(+3()*!210%!A[1'8!b8:I8!]/(!JLG!)(W)(+(*3+!&!%&*5!4W!
3-!:!=0!B15(!1*!3/(!B(+3()*!210%!&*5!*&))-B+!3-!DEE#:EE!0!1*!3/(!(&+3()*!210%8!]/(!
<)&*5(+QG()'()-**(+!+>*.21*(!A[1'8!b8DI!/&+!&!*-)3/Q+-43/!W&*.&=(!+/&W(!&*5!3/(!JLG!
6-)0+!&!.-*31*4-4+!%(23!-6!s7!=0!AB(+3()*!210%I!3-!qD!=0!3/1.=!A+-43/(&+3()*!210%I!
&)-4*5!3/(!4WW()!$-)3Q&4XQZ4122(+![-)0&31-*8!J-+3!-6!3/(!(&+3()*!210%!-6!3/(!+>*.21*(!1+!
/-B(@()!.-*.(&2(5!4*5()!k4&3()*&)>!5(W-+13+!A[1'8!b8bI8!a(B!'(-2-'1.&2!0&WW1*'!
! "%#!
3-'(3/()!B13/!5(3&12(5!'(-./(01+3)>!A1*3)-54.(5!1*!+(.31-*!;I!W()0133(5!+(W&)&31-*!-6!3/(!
JLG!1*3-!&!2-B()!&*5!4WW()!W&)3+8!V-2.&*1.!)-.=+!&)(!*&0(5!6-22-B1*'!3/(!.2&++161.&31-*!
-6!J.$/1(!(3!&28!A7KK:I8![1'4)(!b8;!+/-B+!&!+./(0&31.!+3)&31')&W/1.!2-'!-6!3/(!]&5-4++&.!
c*3)4+1@(!O413(!&*5!3/(!OO<8!L23/-4'/!&22!3/(!)-.=+!&)(!0(3&0-)W/-+(5,!3/(!W)(61X!0(3&Q!
1+!-0133(5!6)-0!3/(!)-.=!*&0(+8!
'
b8b87! U-B()!J-421*QeQG&45(![-)0&31-*!
]/(!2-B()!W&)3!-6!3/(!JLG!0&1*2>!.-*+1+3+!-6!%&+&23!&*5!%&+&231.!&*5(+13(!.)-++.43!
%>!&!)('1-*&2!+3-.=B-)=!-6!k4&)3TQ(W15-3(!A&*5!-3/()!.&2.Q+121.&3(!01*()&2+I!@(1*+8!]/(!
%&+&231.!)-.=+!&)(!.-0W-+(5!-6!W2&'1-.2&+(,!/-)*%2(*5(!B13/!01*-)!k4&)3T,!313&*13(!&*5![(Q
]1!-X15(+8!]/(>!&)(!'(*()&22>!61*(Q')&1*(5,!2-.&22>!&0>'5&2-15&2!&*5!+-0(!/-)1T-*+!
51+W2&>!&!W)(+()@(5!W-)W/>)131.!3(X34)(!5(61*(5!%>!/-)*%2(*5(!A[1'8!b89.I!-)!W2&'1-.2&+(!
W/(*-.)>+3+!A[1'8!b895I8!]/1+!+(k4(*.(!&2+-!1*.245(+!3466+,!&*5!62-B+8!O-0(!3466!/-)1T-*+!
/&@(!p4@(*12(!0&61.!.2&+3+!3-'(3/()!B13/!6(2+1.!2&W1221!1*!&!0&61.!')-4*50&++!1*51.&31*'!&!
%10-5&2!@-2.&*1.!&.31@13>8!P&)(!@-2.&*1.!%)(..1&+!&*5!/>&2-.2&+313(+!/&@(!6)&'0(*3+!-6!
0&61.!3-!1*3()0(51&3(!1*3)4+1@(!&*5!@-2.&*1.!)-.=+!1*!&!%&+&231.!')-4*50&++!A[1'8!b89(I8!
]/(!2&@&!62-B+!&)(!4+4&22>!5(.10(3()Q!3-!0(3()Q!3/1.=,!1*3()2&>()(5!B13/!3466+8!]/(>!&)(!
/-)*%2(*5(Q!-)!W2&'1-.2&+(QW/>)1.,!61*(Q')&1*(5!0&++1@(!&*5!/-0-'(*(-4+!-)!W122-B(5!
A[1'8!b896I8!]/(!W122-B+!&)(!'(*()&22>!5(6-)0(5,!62&33(*(5!&*5!W-2&)13>!1*51.&3-)+!+4./!&+!
W(54*.2(+!-)!k4&)3T!.&@131(+!&)(!*-3!.-*.24+1@(8!d-)*%2(*5(!&*5!W2&'1-.2&+(QW/>)1.!0&61.!
5>=(+!.)-++.43!3/(!@-2.&*1.!)-.=+!&*5!%&+(5!-*!3/(1)!./(01+3)>!3/(>!&)(!1*3()W)(3(5!3-!%(!
6((5()!.-*5413+!6-)!3/(!-@()2>1*'!%&+&23+!A<)-421()!(3!&28!DE7M&I8!]/(!3>W(+!-6!@-2.&*1.!
)-.=+!3-'(3/()!B13/!3/(!2&.=!-6!+(510(*3&)>!)-.=+!1*!3/1+!W&)3!-6!3/(!2-B()!JLG!&*5!3/(!
! "%%!
B15(+W)(&5!k4&)3TQ(W15-3(!@(1*+!1*51.&3(+!&!+4%0&)1*(!0&61.Q5-01*&3(5!(664+1@(!3-!
(XW2-+1@(Q3>W(!-6!@-2.&*1+0!B13/!6(B!%)(&=+!1*!3/(!@-2.&*1.!&.31@13>8!!
]/(!3-W!-6!3/1+!0&61.!@-2.&*1.!+(k4(*.(!1+!0&)=(5!%>!&!/-)1T-*!-6!+(510(*3&)>!
)-.=+8!c*!3/(!?+.-401*+!+>*.21*(!13!.-))(+W-*5+!3-!&!3/1*!1*3()@&2!-6!k4&)3T13(!A2-.&22>!
W>)13(Q!-)!/(0&313(Q%(&)1*'I!B/()(&+!1*!3/(!<)&*5(+QG()'()-**(+!+>*.21*(!3/(!/-)1T-*!
.-*+1+3+!-6!0(3&W(213(!1*p(.3(5!%>!6(2+1.!1*3)4+1-*+,!.-&)+(Q')&1*(5!&*5!4*5(6-)0(5!
>-4*'()!')&*13(!&*5!%>!%-451*&3(5!W('0&313(8!]/1+!+(510(*3&)>!1*3()@&2!+(W&)&3(+!3/(!
%&+&231.!)-.=+!6)-0!&!3/1.=!5(W-+13!-6!5&.131.!3466!5&3(5!&3!7bKD!±:!J&!A<)-421()!(3!&28,!
DE7MI8!c*!3/(!?+.-401*+!+>*.21*(!3/(!5&.131.!3466!1+!./&)&.3()1T(5!%>!62&33(*(5!&0W/1%-2(!
#!%1-313(!#!313&*13(!61&00(!A[1'8!b89'I!&*5!13!')&5(+!1*3-!&!.)>+3&2!AW2&'1-.2&+(!B13/!01*-)!
k4&)3TI!&*5!213/1.!3466!3-B&)5+!3/(!3-W8!c*!3/(!+-43/B(+3()*!210%!-6!3/(!<)&*5(+Q
G()'()-**(+!+>*.21*(,!3/1+!6(2+1.!/-)1T-*!/&+!01*-)!k4&)3T!(>(+!A[1'8!b89/I,!2&.=+!
&0W/1%-2(!&*5!61&00(!-)!.)>+3&2Q213/1.!3(X34)(+!%43!1+!1*+3(&5!./&)&.3()1T(5!%>!2&01*&)!
%(551*'+!3/&3!)(W)(+(*3+!62-BQ%&*51*'!-)!@-2.&*1.2&+31.!2&01*&8!c*!3/1+!2-.&31-*,!3/(!
B15(+W)(&5!W)(+(*.(!-6!01.)-.21*(!&*5!04+.-@13(!1+!+4''(+31@(!-6!&!W-3&++1.!&23()&31-*8!
]/(!5&.131.!3466!B13/!3/(!61&00(!&*5!.)>+3&2Q213/1.!3(X34)(+!1+!.-*+1+3(*3!B13/!(XW2-+1@(!
6(2+1.!@-2.&*1+0!&*5!1+!&++-.1&3(5!B13/!&!W-2>01.31.!.-*'2-0()&3(!B13/!W(2131.!&*5!&+/!
0&3)1X8!]/1+!1+!&!+3)&31')&W/1.!0&)=()!/-)1T-*!3/&3!.&*!%(!6-22-B(5!1*!%-3/!+>*.21*(+!A[1'8!
b8:,!b8;!&*5!b8MI8!]/(!.-%%2(+!&*5!%-425()+!&)(!0&3)1XQ+4WW-)3(5,!/&@(!)-4*5(5!+/&W(+!
A*-B!62&33(*(5I!&*5!&)(!-6!51@()+(!-)1'1*+!A+(510(*3&)>,!@-2.&*1.!&*5!W243-*1.I!&*5!+1T(+!
A012210(3)1.!3-!0(3)1.I!A[1'8!b8R&I8!]/(!%1''(+3!-*(+!.-*+1+3!-6!6(2+1.!1*3)4+1@(!)-.=+!
A3-*&213(,!3)-*5/p(013(,!')&*-51-)13(!&*5!')&*13(I!3>W1.&2!-6!3/(!]&5-4++&.!c*3)4+1@(!O413(8!
! "%&!
H-%%2(+!-6!W2&'1-.2&+(QW/>)1.!%&+&23!6)-0!3/(!4*5()2>1*'!)-.=!4*13!&)(!&2+-!-%+()@(58!
]/1+!.-*'2-0()&3(!1+!1*3()W)(3(5!3-!/&@(!6-)0(5!1*!&!3(.3-*1.&22>!&.31@(!@-2.&*1.!%&+1*,!
B13/!&!W)-X10&2!+-4).(!6-)!3/(!)-.=!6)&'0(*3+!A<)-421()!(3!&28,!DE7M&I8!c3!10W21(+!&!)&W15!
(X/40&31-*!&*5!()-+1-*!-6!3/(!q78;!<&!&).!A]&5-4++&.!c*3)4+1@(!O413(I!&*5!-6!3/(!
4*5()2>1*'!+4W)&.)4+3&2!)-.=+!+(k4(*.(!1*51.&31*'!3/&3!W&)3+!-6!3/(!&).!B()(!W-++1%2>!
+/&22-B!+4%0&)1*(!3-!+4%Q&()1&28!
'
b8b8D! "WW()!J-421*QeQG&45(![-)0&31-*!
[1(25!-%+()@&31-*+!-6!3/(!4WW()!JLG!B()(!%&+(5!-*!3/(!+-43/()*!&*5!*-)3/()*!
210%!-6!3/(!<)&*5(+QG()'()-**(+!+>*.21*(!B/()(!W-B()21*(!.-))15-)+!W)-@15(!(X.(W31-*&2!
(XW-+4)(+!-6!3/(!%(5)-.=!A[1'8!b8MI8!$&)3+!-6!3/(!4WW()!JLG!&)(!(X3(*+1@(2>!&23()(5!&*5!
/-+3!4*4+4&2!01*()&2!&++(0%2&'(+!A51+.4++(5!1*!+(.31-*!9I8!]/(!4WW()!JLG!A[1'8!b8;!&*5!
b8MI!+3&)3+!B13/!&!3/1*!/-)1T-*!-6!0&++1@(!&*5!/-0-'(*(-4+!6(2+1.!@-2.&*1.!)-.=+!3/&3!
.-@()!3/(!.-*'2-0()&3(8!L!3/1.=!/-)1T-*!A4W!3-!DME!0(3()+!3/1.=I!-6!%&+&23!&*5!%&+&231.!
&*5(+13(!3-'(3/()!B13/!3/(1)!'&%%)-1.!6((5()!.-*5413+!1+!6-4*5!+3)&31')&W/1.&22>!&%-@(8!]/(!
%&+&23!1+!61*(Q')&1*(5,!2-.&22>!/1'/2>!&0>'5&2-15&2!A[1'8!b8R%I!&*5!6-)0+!5-01*&*3!
0&++1@(!62-B+8!U-.&22>,!3/(!%&+&23!(X/1%13+!W)10&)>!3(X34)(+!+4./!&+!2-%(+!-)!1+-2&3(5!
W122-B+!A[1'8!b8R.I,!3466!&*5!%)(..1&!-)!/>&2-.2&+313(!A[1'8!b8R5I8!d>&2-.2&+313(!&*5!W122-B+!
&)(!1*51.&31@(!-6!+4%0&)1*(!@-2.&*1.!()4W31-*8![((5()!'&%%)-1.!)-.=+!&)(!.-&)+()Q')&1*(5!
A[1'8!b8R(I!&*5!2-.&22>!/-)*%2(*5(QW/>)1.8!]/(!')&1*Q+1T(!1+!&!'--5!5166()(*31&31-*!6&.3-)!
%(3B((*!1*3)4+1@(!&*5!(X3)4+1@(!0&61.!)-.=+,!/-B(@()!54(!3-!3/(!3/1.=*(++!-6!+-0(!
%&+&231.!/-)1T-*+,!13!1+!+3122!W-++1%2(!3/&3!+-0(!-6!3/(!/-)*%2(*5(QW/>)1.!)-.=+!)(W)(+(*3!
2&@&!62-B+8!]/(!5-01*&*3!0&++1@(!62-B!0-)W/-2-'>!0&=(+!W-2&)13>!-%+()@&31-*!51661.423,!
! "%'!
3/-4'/,!/>&2-.2&+313(,!&0>'5&2(+!&*5!+121.&Q6122(5!W1W(+!A0-)(!&%4*5&*3!3-B&)5!3/(!%&+(!
-6!3/(!62-BI!.&*!%(!W-3(*31&22>!4+(5!1*!-)5()!3-!5(3()01*(!3/(!3-W!-6!3/(!+(k4(*.(8!
J&++1@(!%&+&231.!62-B+!&)(!1*3()W)(3(5!3-!6-)0!54)1*'!+/-)3,!@-2401*-4+!()4W31-*+!B13/!
/1'/!(664+1-*!)&3(!W-3(*31&22>!21*=(5!3-!61++4)(Q21=(!()4W31-*!A<1%+-*!(3!&28,!7KKKI8!J-5()*!
+4%&k4(-4+!0&++1@(!62-B+!&)(!4+4&22>!./&)&.3()1T(5!%>!5-01*&*3!0&++1@(!6&.1(+!-@()2&1*!
%>!/>&2-.2&+313(!&*5!@()>!)&)(!W122-B+8!]/1+!0&61.!4*13!1+!./&)&.3()1T(5!%>!3/(!W)(+(*.(!-6!
W&3./(+!&*5!@(1*+!-6!k4&)3TQ(W15-3(!&23()&31-*,!2-.&22>!.&)%-*&3(+,!+()1.131T(5!W2&'1-.2&+(,!
&*3/-W/>2213(!&*5!'&)*(38!
c*!3/(!<)&*5(+QG()'()-**(+!+>*.21*(,!&!.-0W-+13(!6(2+1.!4*13!.-0W-+(5!-6!
&*5(+131.!3-!5&.131.Q)/>-5&.131.!@-2.&*1.,!+4%Q@-2.&*1.,!&*5!@-2.&*1.2&+31.!)-.=+!B13/!
01*-)!0&61.!/-)1T-*+!A2&@&!62-B+!&*5!+122+I!1+!6-4*5!+3)&31')&W/1.&22>!&%-@(!3/(!%&+&231.!
)-.=+!A[1'8!b8;!&*5!b8MI8!]/1+!6(2+1.!4*13!.-*+1+3+!-6!0&++1@(!3-!2&01*&)!6(2+1.!@-2.&*1.!
)-.=+!1*3()W)(3(5!3-!)(W)(+(*3!.-/()(*3!6(2+1.!%-51(+!A2&@&!62-B+,!2-%(+!&*5!5-0(+I!3/&3!
2&3()&22>!')&5(!3-B&)5!/>&2-.2&+313(+,!@-2.&*1.2&+31.+!)-.=+!&*5!W-++1%2>!5(%)1+Q62-B+!
3-'(3/()!B13/!3/(1)!+4%Q@-2.&*1.!+122+!&*5!5>=(+!A[1'8!b8R6!&*5!b8R'I8!L!/1'/Q+121.&!
2(4.-.)&31.!6(2+1.!@-2.&*1.!)-.=,!5&3(5!&3!7b9M!r:MSQ:D!J&!A<)-421()!(3!&28,!DE7MI,!B13/!
.2&+3+!-6!%1-313(Q04+.-@13(!&*5!3/(1)!%)(..1&S/>&2-.2&+313(!A[1'8!b8R/!&*5!b8K&I!0&>!%(!&!
0(3&0-)W/-+(5!(k41@&2(*3!-6!2&@&Q21=(!1'*10%)13(!B13/!W401.(!%43!&2+-!2&@&!2-%(+!-)!2&@&!
62-B+!&+!1*!+-0(!W2&.(!)(21.3+!-6!62-BQ%&*51*'!3(X34)(!+((0!3-!%(!W)(+()@(58!]/(!%1-313(Q
04+.-@13(!.2&+3+!&)(!.-00-*2>!+4))-4*5(5!%>!&!/&2-!-6!CQ6(25+W&)!A[1'8!b8K%I8!
]-4)0&21*(!&*5!'&)*(3!&)(!W)(+(*3!2-.&22>,!&*5!0&>!)(W)(+(*3!W)-54.3+!-6!3/(!&23()&31-*!-6!
3/(!)-.=!54)1*'!3/(!W&++&'(!-6!62415+!.)(&31*'!&!6&2+(!W>)-.2&+31.!3(X34)(8!]/(!W)-W-)31-*!
-6!&0W/1%-213(!A@-2.&*1.!-)!1*3)4+1@(I,!3466!A[1'8!b8K.I,!W2&*&)Q%(55(5!&+/Q3466!#!@-2.&*1.!
! "%(!
+123+3-*(!&*5!+&*5+3-*(!A[1'8!b8K5I!B13/!01*-)!@-2.&*1.!045+3-*(,!./(01.&2!+(510(*3+!
A./()3,!.&2.&)(-4+!)-.=+I!&*5!-3/()!@-2.&*1.Q5()1@(5!+(510(*3&)>!)-.=+!A[1'8!b8K(!&*5!
b8K6I!1*.)(&+(+!3-B&)5!3/(!3-W!-6!3/1+!4*138!
[(2+1.!3466!&*5!@-2.&*1.2&+31.!)-.=+!B()(!&2+-!-%+()@(5!3-'(3/()!B13/!(X/&2&31@(!G&Q
)1./!./()3!/-)1T-*+!A[1'8!b8K(I!1*!3/(!*-)3/()*!210%!-6!3/(!<)&*5(+QG()'()-**(+!+>*.21*(!
A[1'8!b8M%I8!c*!&55131-*,!3/1+!/-)1T-*!.-*3&1*+!.&2.Q+121.&3(!)-.=+!B13/!+=&)*!01*()&2!
&++(0%2&'(!A51-W+15(,!.&)%-*&3(,!3)(0-213(S!&.31*-213(,!.21*-T-1+13(ST-1+13(,!W/2-'-W13(,!
k4&)3T,!&*-)3/13(,!01.)-.21*(,!313&*13(,!+.&W-213(,!'&)*(3!&*5!+-0(310(+!&!J*Q)1./!
04+.-@13(!@&)1(3>!.&22(5!B12+-*13(F!+((!+(.31-*!9!6-)!0-)(!5(3&12+I8!c*!3/(!*-)3/()*!W&)3!-6!
3/(!<)&*5(+QG()'()-**(+!+>*.21*(,!&23()(5!%&+&231.!&*5!6(2+1.!@-2.&*1.!)-.=+!&)(!3-'(3/()!
B13/!&!/-)1T-*!-6!1*3()0(51&3(!3-!6(2+1.!&0W/1%-2(!&*5!+42615(Q%(&)1*'!2&01*&3(5!346613(!
A[1'8!b8K'I!B13/!&*-0&2-4+!h*#$%!.-*3(*3+!A79DE!WW0!h*!&*5!9DD!WW0!$%I8!]/1+!346613(!
21=(2>!6-)0(5!%>!&!01X34)(!-6!@-2.&*1.!&+/!&*5!+42615(Q)1./!./(01.&2!+(510(*3+8!]/(+(!
)-.=!4*13+!&)(!.-*+1+3(*3!B13/!3/(!W)(+(*.(!-6!&!W-3(*31&22>!0(3&2Q)1./!/>5)-3/()0&2Q
(X/&2&31@(!/-)1T-*!B13/1*!3/(!+(k4(*.(8!]/(!346613(!.&*!%(!4+(5!&+!&!0(3&22-3(.3!1*!-)5()!
3-!61*5!0&++1@(!+42615(!2(*+!A&+!6-)!3/(!J&3&'&01!VJO!51+3)1.3!B13/!3/(!C(>!346613(F!+((!
<(**&!(3!&28,!DE7bI8![1*&22>,!-*!3-W!-6!3/(!6(2+1.!.-0W-+13(!4*13,!0&++1@(!&*5!2-.&22>!
/1'/2>!&0>'5&2-15&2!%&+&231.!62-B+!A[1'8!b8K/I!0&)=+!3/(!(*5!-6!3/(!JLG8!]/(!/1'/!
W)-W-)31-*!-6!@(+1.2(+!1+!1*51.&31@(!-6!@-2&312(Q)1./!0&'0&!&*5!3-'(3/()!B13/!2&W1221!3466!1+!
+4''(+31@(!-6!&!+/&22-B!B&3()Q5(W3/!(0W2&.(0(*3!-6!3/(!2&@&8!
'
! "%)!
1)3! N5=6D";#'5;<'5;5DE7"95D'7&94;"I$&@'
]/(!)-.=!+&0W2(+!4+(5!6-)!3/1+!+345>!B()(!.-22(.3(5!%>!3/(!61)+3!&43/-)!54)1*'!3/(!
+400()+!DE7:,!DE7b,!DE7;!&*5!DE7R8!J1*()&2!&++(0%2&'(+!6)-0!*-*Q&23()(5!&*5!&23()(5!
0&61.!3-!6(2+1.!@-2.&*1.!)-.=+!B()(!5-.40(*3(5!4+1*'!61(25!-%+()@&31-*+,!5(3&12!
W(3)-')&W/1.!+3451(+!&*5!213/-'(-./(01+3)>8!c*!&55131-*!3-!-W31.&2!01.)-+.-W>,!
01.)-+3)4.34)(+!&3!3/(!3/1*!+(.31-*!+.&2(!B()(!5-.40(*3(5!%>!O?J#JUL!6&2+(!.-2-)!
01*()&2-'1.&2!0&W+!3/&3!&)(!*-3!51+.4++(5!/()(,!%43!&)(!+/-B*!1*!LWW(*51X!78!
'
b8;87! N/-2(Q)-.=!'(-./(01+3)>!
N/-2(Q)-.=!0&p-)!&*5!3)&.(!(2(0(*3!&*&2>+(+!B()(!W()6-)0(5!%>!L.32&%+!
AL*.&+3(),!g*3&)1-I8!]/(!W-B5()(5!+&0W2(+!B()(!W)(W&)(5!4+1*'!U1Q0(3&%-)&3(!&*5!U1Q
3(3)&%-)&3(!64+1-*+8!J&p-)!(2(0(*3+!B()(!&*&2>T(5!%>!1*54.31@(2>!.-4W2(5!W2&+0&!AcH$I!
&*5!3)&.(!(2(0(*3+!B()(!&*&2>T(5!%>!cH$Q0&++!+W(.3)-0(3)>!AJOI8!]/(!5&3&!&)(!)(W-)3(5!
1*!]&%2(!b878!O-0(!-6!3/(!*-*Q&23()(5!)-.=+!'(-./(01+3)>!5&3&!B()(!4+(5!1*!<)-421()!(3!&28!
ADE7M&I,!3/1+!+345>!)(W)(+(*3+!&!0-)(!)(61*(5!1*@(+31'&31-*!3/&3!&2+-!1*.-)W-)&3(+!&23()(5!
)-.=+8!Y(3(.31-*!21013+!&)(!&@&12&%2(!-*!3/(!L.32&%+!B(%+13(8!$)(.1+1-*!&*5!&..4)&.>!&)(!
.-*+1+3(*3!B13/!3/(!(+310&3(+!'1@(*!1*!t(**()!A7KK9I8!
!
b8;8D! ?2(.3)-*!W)-%(!01.)-&*&2>+1+!A?$JLI!
J&p-)!&*5!3)&.(!(2(0(*3!.-0W-+131-*!-6!+(2(.3(5!01*()&2+!B()(!0(&+4)(5!4+1*'!&!
t?gU!tnL!MD:E!(2(.3)-*!01.)-W)-%(!&3!J"a8!Y(3&12(5!&*&2>31.&2!0(3/-5+!-6!0&p-)!&*5!
3)&.(!(2(0(*3!&*&2>+(+!&*5!)(+423+!&)(!W)-@15(5!1*!]&%2(!Lb87!&*5!LWW(*51X!D8!
!
! "%*!
1)P! Q"74:#&:94&="@7%E':>'74&'J:D95;"9'%:9H@'
])&.(!(2(0(*3+!&)(!.-00-*2>!4+(5!3-!5(3()01*(!./(01.&2!&661*131(+!&*5!W-++1%2(!
3(.3-*1.!+(331*'!-6!6-)0&31-*!6-)!&*.1(*3!@-2.&*1.!)-.=+!%&+(5!-*!)(.(*3!&*&2-'4(+!A$(&).(!
(3!&28,!7KMbF!$(&).(!DEEMF!P-++!&*5!G\5&)5,!DEEKI8!U13/-'(-./(01+3)>!1+!&2+-!1*+3)40(*3&2!
6-)!&++(++1*'!W)-+W(.31@(!&)(&+!6-)!VJO!5(W-+13+!AU(+/()!(3!&28,!7KM9F!d&)3!(3!&28,!DEEbF!
$1().(>,!DE7E,!DE77I!&*5!3/(1)!5166()(*3!3>W(+!-6!&23()&31-*!A+((!G&))(33!&*5!J.U(&*,!
7KKb&,!%F!$1().(>,!DEEMI8!c*!2-.&2131(+!B/()(!3/(!OO<!1+!(X3(*+1@(2>!&23()(5,!61*51*'!2(&+3!
&23()(5!)-.=+!6-)!+-0(!4*13+!1+!./&22(*'1*'8!H)13()1&!6-)!3/(!+(2(.31-*!-6!3/(!2(&+3!&23()(5!
+&0W2(+!B()(!A7I!a&Dg!.-*3(*3!)&*'1*'!%(3B((*!D!&*5!;!B(1'/3!W().(*3,!ADI!*-!
&*-0&2-4+!.-*3(*3+!1*!H&,!J',!J*,![(!-)!O1,!A:I!2-B!2-++!-*!1'*131-*!AUgcI,!0(3&2+!AH4,!
h*,!$%I!&*5!O!.-*3(*3+!AbI,!*-!&*-0&2-4+!0(3&0-)W/1.!01*()&2!&++(0%2&'(!1*!3/1*!
+(.31-*!&*5!W)(+()@(5!W)10&)>!@-2.&*1.!3(X34)(+!1*!/&*5!+W(.10(*8!J-+3!-6!3/(!0&p-)!
(2(0(*3+!&)(!0-%12(!1*!VJOQ)(2&3(5!/>5)-3/()0&2!+>+3(0,!(2(0(*3+!+4./!&+!]1,!L2,!$,!
+-0(!/1'/!61(25!+3)(*'3/!(2(0(*3+!#d[O?#!Aa%,!]&,!h),!d6,!]/!&*5!)&)(!(&)3/!(2(0(*3+!#!
P??I!&)(!4+4&22>!1*3()W)(3(5!3-!%(!100-%12(!4*5()!2-B!B&3()Q3-Q)-.=!)&31-+!&23()&31-*!
AN1*./(+3()!&*5![2->5,!7KRRF!G&))(33!&*5!J&.U(&*,!7KKb,!7KKKF!t(**(),!7KK9F!<16=1*+!(3!
&28,!DEE;I8!?X.(W31-*+!&)(!W)(+(*3(5!1*!+(.31-*!R8!
[-)!3/1+!)(&+-*,!1*!-)5()!3-!5(3()01*(!W)10&)>!./&)&.3()1+31.+!-6!3/(!%10-5&2!
@-2.&*1.!+(k4(*.(!A./(01.&2!&661*13>!&*5!3(.3-*1.!+(331*'+I,!3/(!0-%1213>!-6!m100-%12(o!
(2(0(*3+!/&+!%((*!3(+3(5!4+1*'!h)!&+!&!)(6()(*.(!A+((!LWW(*51X!:I8![-)!0&61.!@-2.&*1.!
)-.=+,!0-+3!3(+3(5!(2(0(*3+!+((0!3-!%(!100-%12(!&*5!P%!&WW(&)+!3-!%(!0-%12(!4*5()!
.()3&1*!.-*5131-*+8!c3!1+!0-)(!.-0W2(X!6-)!6(2+1.!@-2.&*1.!)-.=+,!&+!+-0(!&*-0&2-4+!
+&0W2(+!.&*!%(!W-3(*31&22>!21*=(5!3-!/(3()-'(*(13>!1*!3/(!+&0W2(!A.68!@-2.&*1.2&+31.!)-.=+I!
! "&+!
-)!3-!3/(!)(0-%121T&31-*!-6!.()3&1*!(2(0(*3+!54)1*'!3/(!W&++&'(!-6!/>5)-3/()0&2!62415+8!c*!
+-0(!&23()(5!6(2+1.!@-2.&*1.!)-.=+!h),!0-+3!P??+!&*5!`!&WW(&)(5!3-!%(!0-%12(8!d-B(@(),!
1*!3/1+!+345>!%-3/!2(&+3!&23()(5!&*5!&23()(5!+&0W2(+!B122!%(!4+(!1*!3/(!5166()(*3!51&')&0+!
W)(+(*3(58!!
'
b8987! <(*()&2!./&)&.3()1+31.+!
V-2.&*1.!)-.=+!6)-0!3/(!JLG!B()(!+(W&)&3(5!%&+(5!-*!3/(1)!+3)&31')&W/1.!W-+131-*!
&*5!100-%12(!(2(0(*3+!.-0W-+131-*8!]/1+!6-)0&31-*!.-*+1+3+!-6!&!+4%Q&2=&21*(!%10-5&2!
@-2.&*1.!+(k4(*.(!A[1'8!b87E&I!.-0W-+(5!%>!%&+&23!&*5!%&+&231.!&*5(+13(!3-'(3/()!B13/!
1*3()0(51&3(!3-!6(2+1.!@-2.&*1.!)-.=+!-6!&*5(+131.!3-!)/>-2131.!.-0W-+131-*8![-4)!5166()(*3!
3>W(+!-6!0&61.!@-2.&*1.!)-.=+!AJ7!3-!JbI!&*5!3/)((!3>W(+!-6!1*3()0(51&3(!3-!6(2+1.!
@-2.&*1.!)-.=+!Ac7,![7!&*5![DI!/&@(!%((*!)(.-'*1T(5_!J7!&*5![7!1*!3/(!2-B()!JLG,!JD!
1*!3/(!2-B()!W-)31-*!-6!4WW()!W&)3!JLGF!&*5,!J:QJb!&*5!c7Q[D!1*!3/(!4WW()!W-)31-*!-6!
4WW()!JLG!A+((![1'8!b8;I8!G&+(5!-*!3/(!]/S`%!@()+4+!h)S`!51&')&0!AP-++!&*5!G\5&)5,!
DEEKF![1'8!b87E%I!J7!1+!3)&*+131-*&2!3-!.&2.Q&2=&21.,![7!1+!.&2.Q&2=&21.,!JD!1+!3/-2(1131.,!J:!
&*5!Jb!&)(!3/-2(1131.!3-!3)&*+131-*&2!A5-01*&*3I8![D!6-22-B+!&!.2(&)!6)&.31-*&31-*!3)(*5!
%(3B((*!3/(!.&2.Q&2=&21.!3-!3)&*+131-*&2!61(25+!A.-*+1+3(*3!B13/!6)&.31-*&31-*!-6!W2&'1-.2&+(!
#!/-)*%2(*5(!#!%1-313(!#!120(*13(!&*5!3)&.(+!01*()&2+!+4./!&+!&W&313(!#!313&*13(!#!T1).-*!#!
&22&*13(F!+((!P-++!&*5!G\5&)5,!DEEKI!&*5!c7!6-22-B+!&!3)(*5!1*!3/(!3)&*+131-*&2!3-!3/(!.&2.Q
&2=&21.!61(25+8![-)!.-0W&)1+-*,!U&!@()+4+!`%!A[1'8!b87E.I!&*5!h)!@()+4+!`!A[1'8!b87E5I!
51&')&0+!6)-0!J&.U(&*!&*5!G&))(33!A7KK:I!&*5!G&))(33!&*5!J&.U(&*!A7KKbI!&)(!
W)-@15(58!J&61.!)-.=+!4+4&22>!51+W2&>!3/(!+&0(!0&'0&31.!&661*131(+!&+!-*!3/(!P-++!&*5!
G\5&)5!ADEEKI!51&')&0,!/-B(@()!6(2+1.!@-2.&*1.!)-.=+!+/-B!&!0-)(!.-0W2(X!&*5!
! "&"!
+.&33()(5!51+3)1%431-*!3-'(3/()!B13/!5166()(*3!0&'0&31.!&661*131(+!0-)(!21=(2>!54(!3-!3/(!
)(0-%121T&31-*!-6!+-0(!-6!3/(+(!(2(0(*3+!54(!3-!/>5)-3/()0&2!&23()&31-*8!]1gD!@()+4+!h)!
A[1'8!7E(I!&*5!L2Dg:!@()+4+!h)!A[1'8!b87E6I!&)(!4+(642!3-!/1'/21'/3!+4W()W-+(5!(66(.3!-6!
6)&.31-*&31-*!A6-22-B1*'!5166()(*3!6)&.31-*&31-*!3)(*5+!5(W(*51*'!-*!3/(!0&'0&31.!
&661*13>I!&*5!&23()&31-*!A21*(+!3/&3!W&++(+!3/)-4'/!3/(!-)1'1*!&*5!3/&3!.-**(.3!&23()(5!&*5!
2(&+3!&23()(5!+&0W2(+I8![-)!1*+3&*.(,!-*!3/(!]1gD!@()+4+!h)!51&')&0!@-2.&*1.!)-.=+!6)-0!
3/(!4WW()!JLG!AJD,!J:,!c7!&*5![D!&3!3/(!(X.(W31-*!-6!3/(!Jb!6())-%&+&23+I!6-22-B!&!
3>W1.&2!3/-2(1131.!3)(*58!O(@()&2!&23()&31-*!21*(+!&)(!51+.()*1%2(!&*5!&)(!.-*+1+3(*3!B13/!
0&++!'&1*!-)!2-++!6)-0!04231W2(!W)(.4)+-)+8!O1012&)!3/-2(1131.!3)(*5+!B13/!5(.)(&+1*'!
&2401*40!.-*3(*3!B13/!6)&.31-*&31-*!&*5!&23()&31-*!21*(+!&)(!@1+1%2(!-*!3/(!L2Dg:!@()+4+!
h)!51&')&08!]/(!)(5!&))-B,!B13/!+3)-*'2>!5(.)(&+1*'!h)!.-0W&)(5!3-!L2Dg:!@&24(+,!
)(W)(+(*3+!&!3)(*5!-6!&23()(5!6(2+1.!3-!1*3()0(51&3(!)-.=+8!]/1+!4*4+4&2!&23()&31-*!3)(*5!1+!
W-++1%2>!21*=(5!3-!h)!)(0-%121T&31-*8!
'
b898D! <(-./(01+3)>!-6!3/(!0&61.!)-.=+!
!"#"$"%!&%'()*+,'-./01'231+'.4'+50'&67'
]/1+!4*13!1+!&!.-0W2(X!+4..(++1-*!-6!.-/()(*3!62-B+!&*5!@-2.&*1.2&+31.!)-.=+!-6!
0&61.!3-!1*3()0(51&3(!-)!A01*-)I!6(2+1.!.-0W-+131-*!.)-++.43!%>!+>*Q!3-!W-3(*31&22>!W-+3Q
@-2.&*1.!5>=(+8!]/1+!.-0W2(X13>!&2+-!&WW(&)+!1*!'(-./(01+3)>!B13/!5166()(*3!3)&.(!
(2(0(*3!.-0W-+131-*+!&*5!64)3/()!B-)=!B-425!%(!*(.(++&)>!1*!-)5()!3-!%(33()!51+.)101*&3(!
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+(W&)&3(5!4+1*'!3/(!d6#]/#]&!A[1'8!b87;(I!3()*&)>!51+.)101*&31-*!51&')&0+!-6!N--5!
A7KMEI!&*5!3/(!]/S`%#a%S`%!51&')&0!A[1'8!b87;6I!-6!$(&).(!ADEEMI8!]/(+(!3B-!51&')&0+!
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]/8!
'
1)R! ?&75=:%64:@&<'4E<%:74&%=5D'5D7&%57":;'5@@&=BD5#&G'=";&%5D'94&="@7%E'5;<'
@$D>"<&':99$%%&;9&@'
]/(!+4W)&.)4+3&2!)-.=+!-6!3/(!OO<!B()(!0(3&0-)W/-+(5!3-!3/(!&0W/1%-213(!6&.1(+!
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W2&'1-.2&+(!&++(0%2&'(!1+!(*31)(2>!)(W2&.(5!%>!&!.-)(!-6!k4&)3T!+4))-4*5(5!%>!(W15-3(,!
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*((52(+!-6!-)3/-&0W/1%-2(!A[1'8!b87K(!&*5!b87K6I!-)!%>!/1'/!W)-W-)31-*!-6!%1-313(!A[1'8!
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]/(!-)3/-&0W/1%-2(+!&)(!2-.&22>!)(3)-')(++(5!3-!k4&)3T#./2-)13(#%1-313(8!
!
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!
!"C"#"%!T0:(-25*B3+*.)'
?@15(*.(!-6!5(+42W/15&31-*!1+!6-4*5!1*!+-0(!3/1*!+(.31-*+!B/()(!W>)13(!A[(ODI!1+!
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')-B3/!-6!'&)*(3!&*5!W)-3(.3(5!6)-0!3/(!5(+42W/15&31-*!(@(*3!54)1*'!3/(!+>*Q!3-!W-+3!W(&=!
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A9I!$>)-W/>2213(!j!L*5&24+13(SO12210&*13(!r!Z4&)3T!r!dDg!
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0(3&0-)W/1.!&++(0%2&'(8!O-0(!-6!3/(!W-++1%2(!)(&.31-*+!1*@-2@(5!&)(!3/(!6-22-B1*'_!
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B-425!)(&.3!3-!6-)0!3/(!-%+()@(5!01*()&2!&++(0%2&'(+!6-22-B1*'!)(&.31-*+!A77I,!A7DI,!
A7:I,!A7bI!&*5!)(2(&+1*'!HgD!A+((!OW(&)!7KK:I8!
A77I! Y-2!r!ZT!r!dDg!j!]2.!r!H.!r!HgD!
A7DI! Y-2!r!ZT!r!]2.!j!])!r!HgD!
! "(%!
A7:I! Y-2!r!ZT!r!dDg!j!H.!r!])!r!HgD!
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!
!"V"8"8!<50'R+.--901G'B02.:*+:'J@0)).:=3)B*3)'R5*0-B,'R/0B0)K'
]/(!O3-22%()'!01*1*'!61(25!AB/1./!1+!W&)3!-6!3/(!%)-&5()!G()'+2&'(*!51+3)1.3I!
.-*+1+3+!-6!0&++1@(!+42615(!Ah*#$%#L'I!&*5!0&++1@(!J*Q)1./!0&'*(313(!01*()&21T&31-*!
! ")(!
0(3&0-)W/-+(5!3-!3/(!&0W/1%-213(Q6&.1(+8!]/(!+3)&31')&W/>!-6!3/(!5(W-+13+!.-*+1+3+!-6!&!
3/1.=!+(k4(*.(!-6!78K7Q78MK!<&!.&2.Q&2=&21*(!6(2+1.!@-2.&*1.!&*5!@-2.&*1.2&+31.!)-.=+!B13/!
01*-)!0&61.!&*5!+(510(*3&)>!1*3()@&2+!(0W2&.(5!54)1*'!3/(!B&*1*'!+3&'(!-6!3/(!)/>-2131.!
@-2.&*1+0!At&*++-*!(3!&28,!DE7:I!1*!&!+4%&()1&2!3-!+/&22-B!+4%&k4(-4+!.-*31*(*3&2!%&.=Q&).!
AL22(*!(3!&28,!7KK9F!L22(*!(3!&28,!DEE:I8!]/(!0&1*!-)(!T-*(!1+!/-+3(5!B13/1*!&!+(k4(*.(!-6!
+=&)*+!&*5!.&2.1.!3-!5-2-0131.!0&)%2(!A2-.&22>!+3)-0&3-2131.I,!t&*++-*!(3!&28!ADE7:I!
1*3()W)(3(5!3/(!+=&)*+!3-!%(!&!0(3&0-)W/-+(5!.-0%1*&31-*!-6!&23()(5!)/>-213(,!210(+3-*(!
&*5!/>5)-3/()0&2!+(510(*3+8!]/(!O3-22%()'!'(-5>*&01.!(*@1)-*0(*3!&*5!)-.=+!
+4..(++1-*!&)(!@()>!5166()(*3!6)-0!3/(!?+.-401*+,!/-B(@()!3/(>!+/&)(!+-0(!+1012&)131(+!
.-*.()*1*'!3/(!&23()&31-*!&++(0%2&'(+8!
c*!3/(!6--3B&22!-6!3/(!O3-22%()'!5(W-+13,!&23()(5!)-.=+!.-*+1+3!6)-0!3/(!%&+(!3-!3/(!
3-W!-6_!A7I!'(5)13(!#!k4&)3T!#!&2%13(!±!'&)*(3!1*3()W)(3(5!3-!)(W)(+(*3!&!0(3&0-)W/-+(5!
./2-)13(!#!&2%13(!&23()&31-*!&++(0%2&'(!B13/!'&1*+!1*!a&#[(#J'F!ADI!%1-313(!#!k4&)3T!±!
'&)*(3!AC#[(#J'!&23()(5!)-.=+!&63()!&!+()1.13(!#!./2-)13(!&++(0%2&'(IF!A:I!'&)*(3!#!
&0W/1%-2(!#!%1-313(!±!'&/*13(!±!.-)51()13(!)-.=+!A./2-)13(!#!+()1.13(IF!A;I!+121.161.&31-*F!A9I!
+=&)*!&++(0%2&'(!A/(5(*%()'13(,!51-W+15(,!'&)*(3,!H&Q&0W/1%-2(I!At&*++-*!(3!&28,!DE7:I8!
]/(!.-*3&.3!%(3B((*!'(5)13(!#!&2%13(!@()+4+!%1-313(Q)1./!&++(0%2&'(!1+!1*3()W)(3(5!3-!
)(W)(+(*3!&*!&23()&31-*!6)-*3!%(3B((*!+-51.!&*5!W-3&++1.Q)1./!&23()&31-*!At&*++-*!(3!&28,!
DE7:I8!]/(+(!&23()&31-*!W&33()*+!&)(!@()>!+1012&)!3-!3/(!-*(+!6)-0!3/(!OO<8!
!
! "))!
1)L(! .:;9D$@":;'
•! G41251*'!4W-*!<)-421()!(3!&28!ADE7M&I,!3/1+!+345>!)(W)(+(*3+!-*(!-6!3/(!61)+3!.-0W2(3(!
1*@(+31'&31-*+!-6!&!W-2>5(6-)0(5!&*5!0(3&0-)W/-+(5!@-2.&*-Q+(510(*3&)>!+(k4(*.(!
&*5!-6!13+!/>5)-3/()0&2!&23()&31-*!&++(0%2&'(+!B13/1*!3/(!<)(*@122(!$)-@1*.(8!Y(+W13(!
3/(!5(6-)0&31-*!&*5!3/(!0(3&0-)W/1.!-@()W)1*3,!W)10&)>!3(X34)(+!&*5!1*6-)0&31-*!&)(!
+3122!W)(+()@(58!!
•! ]/(!'(-./(01+3)>!-6!3/(!@-2.&*1.!)-.=+!6)-0!3/(!01552(!J-421*QeQG&45(![-)0&31-*!
)(.-)5+!&*!(@-2431-*!6)-0!&!.&2.Q&2=&21*(!0&61.!#!6(2+1.!@-2.&*1.!1+2&*5!&).!+(k4(*.(!
A2-B()!W&)3I!3-B&)5!&!)163(5Q&).!&*5!%&.=Q&).!+4..(++1-*!B13/!.&2.Q&2=&21*(!3-!3/-2(1131.!
0&61.,!1*3()0(51&3(!&*5!6(2+1.!@-2.&*1.!)-.=+!A4WW()!W&)3I8!
•! ]/(!0&'0&31+0!6)-0!3/(!4WW()!W&)3!-6!3/(!6-)0&31-*!1+!./&)&.3()1+31.!-6!&!/1'/Q
3(0W()&34)(!'(-3/()0&2!')&51(*3!B13/!W)10131@(!3/-2(1131.!1+2&*5!&).!3-!%&.=Q&).!%&+&23!
.-@()(5!%>!&2=&21*(!&*5(+131.!3-!)/>-5&.131.!)-.=+,!3)&*+131-*&2!%&+&231.!&*5(+13(,!/1'/2>!
(@-2@(5!6())-%&+&23!&*5!+>*Q@-2.&*1.!0&61.!3-!6(2+1.!1*3)4+1@(!)-.=+8!c*!3/(!4WW()!W&)3!
-6!3/(!6-)0&31-*,!&*!1*.)(&+1*'!@-240(!-6!@-2.&*1.2&+31.,!@-2.&*1.Q5()1@(5!+(510(*3&)>!
&*5!(X/&2&31@(!)-.=+!+((0!3-!1*51.&3(!%)(&=+!1*!3/(!@-2.&*1.!&.31@13>8!
•! c*!3/(!<)&*5(+QG()'()-**(+!+>*.21*(,!3/(!(*31)(!6-)0&31-*!(X/1%13+!(@15(*.(!-6!
/>5)-3/()0&2!&23()&31-*8![1(25!-%+()@&31-*+,!W(3)-')&W/>!&*5!'(-./(01+3)>!-6!3/(!
&23()(5!@-2.&*1.!)-.=+!&)(!.-*+1+3(*3!B13/!5166()(*3!3>W(+!-6!0(3&0-)W/-+(5!
+4%+(&62--)!&*5!+>*Q@-2.&*1.!/>5)-3/()0&2!&23()&31-*+!B13/!6)-0!3/(!%-33-0!3-!3/(!3-W!
-6!3/(!+3)&31')&W/>!.&*!%(!+400&)1T(5!&+_!A7I!)('1-*&2!k4&)3T!#!(W15-3(F!ADI!&2%13(!#!
k4&)3T!#!'(5)13(S&*3/-W/>2213(!#!%1-313(!#!0&'*(313(!1*3()W)(3(5!3-!)(W)(+(*3!&!
! ")*!
0(3&0-)W/-+(5!&2%13(!#!./2-)13(!l!+()1.13(!&++(0%2&'(!AC#[(#J'IF!A:I!W/2-'-W13(!#!
CQ6(25+W&)!#!k4&)3T!#!.21*-T-1+13(ST-1+13(!#!3-4)0&21*(!l!.&2.13(!&63()!./2-)13(!#!+()1.13(!
#!k4&)3T!#!.21*-T-1+13(ST-1+13(!l!.&)%-*&3(!AC#![(#J'#H&IF!AbI!&2401*-4+!04+.-@13(Q
&23()(5!)-.=+!AC!0(3&+-0&31+0,!k4&)3T!#!+()1.13(I,!A;I!+12210&*13(!&*5!04+.-@13(Q)1./!
)-.=+!A&)'1221.!&23()&31-*I,!A9I!&0W/1%-2(!#!'&)*(3!l!%1-313(!&23()(5!)-.=+!A[(#J'lC,!
&63()!./2-)13(!l!+()1.13(!l!k4&)3TIF!ARI!+=&)*+!A&63()!.&)%-*&3(!#!k4&)3T!l!./2-)13(!l!
+()1.13(I!&*5!AMI!k4&)3T8!]/(!&23()&31-*!&++(0%2&'(+!1*!3/(!4WW()!W&)3!-6!3/(!+3)&31')&W/>!
&)(!'(*()&22>!1*3(*+(,!W()@&+1@(!3-!51+.-)5&*3!&*5!21*=(5!3-!a&!2-++(+!A(X.(W3!6-)!3/(!
+W12213(I8!
•! ]/(!&23()&31-*!+/-B+!&!T-*&31-*!%(3B((*!a&Q&23()(5!&*5!CQ&23()(5!6(2+1.!3-!
1*3()0(51&3(!@-2.&*1.!)-.=+8!N13/1*!3/(!CQ&23()(5!)-.=+!3/(!W)-W-)31-*!%(3B((*!
W/2-'-W13(S%1-313(!#!01.)-.21*(!#!.21*-T-1+13(ST-1+13(!&*5!04+.-@13(!l!+12210&*13(!1+!
1*3()W)(3(5!3-!0&)=!&!T-*&31-*!%(3B((*!C#J'#[(#H&!&*5!0-)(!&2401*-4+!Cl[(lJ'!
&23()(5!)-.=+8!
•! ]/(!+12210&*13(Q)1./!51+.-)5&*3!W1W(!)(W)(+(*3+!&!0(3&0-)W/-+(5!(k41@&2(*3!-6!&*!
&)'1221.!&23()&31-*!T-*(8!
•! G&+(5!-*!61(25!-%+()@&31-*+!&*5!'(-./(01.&2!+1'*&34)(+,!3/(!+=&)*+!&)(!1*3()W)(3(5!3-!
)(W)(+(*3!0(3&0-)W/-+(5!.&)%-*&3(!#!k4&)3T!l!+()1.13(!l!./2-)13(!&23()(5!@-2.&*1.!
)-.=+8!]/(1)!h)S]1!&*5!]/S`%!)&31-+!&)(!.-*+1+3(*3!B13/!6(2+1.!3-!1*3()0(51&3(!W)-3-213/+!
A4*13+![D!&*5!c7I8!
! "*+!
•! c*!&55131-*!3-!3/(!W)-01+1*'!'(-5>*&01.!(*@1)-*0(*3,!3/1+!+345>!+/-B+!3/&3!3/(!
&23()&31-*!&++(0%2&'(+!&*5!3/(1)!./(01.&2!+1'*&34)(+!&)(!+1012&)!3-!3/(!-*(+!-%+()@(5!
1*!+-0(!0(3&0-)W/-+(5!VJOQ5(W-+13+8!
•! ]/1+!&WW)-&./!.&*!%(!)(W)-54.(5!1*!W-2>5(6-)0(5!&*5!0(3&0-)W/-+(5!3())&*(+!1*!
-)5()!3-!5(3()01*(!6&@-4)&%2(!T-*(+!6-)!VJOQ3>W(!5(W-+13+8!
!
1)LL! ,9H;:FD&<#&=&;7@'
]/1+!.-*3)1%431-*!1+!W&)3!-6!3/(!$/Y!-6!3/(!61)+3!&43/-)!&*5!B&+!64*5(5!%>!3/(!
J1*1+3|)(!5(!2f}*()'1(!(3!5(+!P(++-4).(+!*&34)(22(+!-6!Z4(%(.!&*5!%>!a&34)&2!O.1(*.(+!
?*'1*(()1*'!P(+(&)./!H-4*.12!-6!H&*&5&!AaO?PHI!51+.-@()>!')&*3!ADEE:M9I!3-!3/(!
+(.-*5!&43/-)8!]/(!&43/-)+!B-425!21=(!3-!3/&*=!Y)8![)&*~-1+!]4)21*!&*5!?@(2>*(!O4*&3-)1!
6-)!3/(1)!&++1+3&*.(!1*!3/(!61(25,!Y)8!N&*5&!L>2B&)5!6-)!/()!&++1+3&*.(!B13/!3/(!?$JL!
&*&2>+(+8!
!
1)L*! ,66&;<"9&@'
]&%2(!Lb87_!?$JL!&*&2>31.&2!.-*5131-*+!
LWW(*51X!7!O?JQJUL!0&W+!
LWW(*51X!D!]&%2(!-6!01.)-W)-%(!&*&2>+(+!6-)!3/(!5166()(*3!&23()&31-*!01*()&2+8!
LWW(*51X!:!J-%1213>!-6!(2(0(*3+!3(+3(5!@()+4+!h)8!
!
! "*"!
1)L0! 8&>&%&;9&@'
L')&B&2,!O8,!<4(@&)&,!J8,!V()0&,!O8$8,!DEEM8!](.3-*1.!51+.)101*&31-*!-6!%&+1.!&*5!
423)&%&+1.!@-2.&*1.!)-.=+!3/)-4'/!2-'Q3)&*+6-)0(5!)&31-+!-6!100-%12(!3)&.(!
(2(0(*3+,!c*3()*&31-*&2!<(-2-'>!P(@1(B,!@-240(!;EA7DI,!7E;R#7ERK8!!
L22(*,!P8U,!U4*5+3)0,!c8,!P1W&,!J8,!O10(-*-@,!L8,!&*5!H/)1+3-66()+-*,!d8,!7KK98![&.1(+!
&*&2>+1+!-6!&!78K!<&,!.-*31*(*3&2!0&)'1*,!%&.=Q&).,!6(2+1.!.&25()&!W)-@1*.(!B13/!
51@()+(!h*Q$%QL'QAH4QL4I!+42615(!&*5![(!-X15(!5(W-+13+,!G()'+2&'(*!)('1-*,!
OB(5(*8!?.-*-01.!<(-2-'>,!@-240(!K7,!KRK#7EEM8!
L0(+,!Y8?8,!<&22(>,!L8<8,!Cp&)+'&&)5,!c8J8C8,!]&)516,!a8,!]&>2-),!G8?8,!DE798!d&*'1*'Q
B&22!@(.3-)1*'!6-)!%4)1(5!@-2.&*-'(*1.!0&++1@(!+42615(!5(W-+13+,!$&2(-W)-3()-T-1.!
[21*![2-*!J1*1*'!H&0W,!J&*13-%&,!H&*&5&8!?.-*-01.!<(-2-'>,!@-240(!777,!
K9:#7EEE8!
G&12(+,!L8d8,!<&22(>,!L8<8,!$&)&51+,!O8,!]&>2-),!G8?8,!DE798!V&)1&31-*+!1*!2&)'(!
+>*@-2.&*1.!&23()&31-*!T-*(+!&3!O*-B!U&=(,!J&*13-%&,!H&*&5&,!B13/!W)-X1013>!3-!
&++-.1&3(5!@-2.&*-'(*1.!0&++1@(!+42615(!5(W-+13+8!?.-*-01.!<(-2-'>,!@-240(!
777,!K::#K9D8!
G&))(3,!]8t8,!J&.U(&*,!N8d8,!7KKb&8!J&++!./&*'(+!1*!/>5)-3/()0&2!&23()&31-*!T-*(+!
&++-.1&3(5!B13/!VJO!5(W-+13+!-6!3/(!a-)&*5&!L)(&8!?XW2-)&31-*!&*5!J1*1*'!
<(-2-'>,!@-240(!:ADI,!7:7#79E8!
G&))(3,!]8t8,!J&.U(&*,!N8d8,!7KKb%8!H/(0-+3)&31')&W/>!&*5!/>5)-3/()0&2!&23()&31-*!1*!
(XW2-)&31-*!6-)!VdJO!5(W-+13+!1*!')((*+3-*(+!&*5!>-4*'()!@-2.&*1.!)-.=+,!1*!
U(*3T,!Y8P8,!(58,!L23()&31-*!&*5!L23()&31-*!$)-.(++(+!&++-.1&3(5!B13/!g)(Q6-)01*'!
! "*$!
O>+3(0+_!<(-2-'1.&2!L++-.1&31-*!-6!H&*&5&,!O/-)3!H-4)+(!a-3(+,!@-240(!77,!b::#
b9R8!
G&))(3,!]8t,!J&.U(&*,!N8d8,!7KKK8!V-2.&*1.!+(k4(*.(+,!213/-'(-./(01+3)>,!&*5!
/>5)-3/()0&2!&23()&31-*!1*!+-0(!%10-5&2!@-2.&*1.Q&++-.1&3(5!0&++1@(!+42615(!
+>+3(0+,!1*_!H8]8!G&))1(!&*5!J8Y8!d&**1*'3-*!A?5+8I,!V-2.&*1.QL++-.1&3(5!
J&++1@(!O42615(!Y(W-+13+_!$)-.(++(+!&*5!?X&0W2(+!1*!J-5()*!&*5!L*.1(*3!
?*@1)-*0(*3+8!O-.1(3>!-6!?.-*-01.!<(-2-'1+3+,!P(@1(B+!1*!?.-*-01.!<(-2-'>,!
@-240(!M,!7E7#7:78!
G()*1(),!U8P8,!$-421-3,!<8,!J&.U(&*,!N8d8,!7KMR8!<(-2-'>!&*5!0(3&0-)W/1+0!-6!3/(!
J-*3&4%&*!*-)3/!'-25!T-*(_!&!0(3&0-)W/-+(5!W-2>0(3&221.!(X/&2&31@(!5(W-+13,!
<)(*@122(!$)-@1*.(,!Z4(%(.8!?.-*-01.!<(-2-'>,!@-240(!MD,!DER9#DEKE8!
G()*1(),!U8P8,!J&.U(&*,!N8d8,!7KK:8!U13/-'(-./(01+3)>!-6!&!0(3&0-)W/-+(5!VJO!
&23()&31-*!T-*(!&3!J-*3&4%&*!<)(*@122(!$)-@1*.(,!Z4(%(.8!?XW2-)&31-*!&*5!
J1*1*'!<(-2-'>,!@-240(!DAbI,!:9R#:M98!
G-**(3,!L8QU8,!H-))1@(&4,!U8,!DEE98!L32&+!(3!-4312+!5(!)(.-**&1++&*.(!5(!+>+3|0(+!
/>5)-3/()0&4X!0\3&0-)W/1+\+!5&*+!2(+!3())&1*+!'*(1++1k4(+8!YcV?n,!Kb!W&'(+8!
G)1+(%-1+,!Y8,!H2&)=,!]8,!DEE:8!<\-2-'1(!(3!)(++-4).(+!01*\)&2(+!5(!2&!W&)31(!(+3!5(!2&!
$)-@1*.(!5(!<)(*@122(8!J1*1+3|)(!5(+!P(++-4).(+!*&34)(22(+!5(!2&![&4*(!(3!5(+!
$&).+,!Z4\%(.,!YV!DEEDQE:,!b7K!W8!
G)4(.=*(),!O8J8,!$1().(>,!O8t8,!O>2@(+3(),!$8t8,!J&2-*(>,!O8,!$12')10,!U8,!DE7b8!?@15(*.(!
6-)!+>*'(*(31.!W)(.1-4+!0(3&2!(*)1./0(*3!1*!&*!LWW&2&./1&*!@-2.&*-'(*1.!0&++1@(!
+42615(!+>+3(0_!3/(!7ME9!h-*(,!J1*'!J1*(,!a(B6-4*52&*5,!H&*&5&8!?.-*-01.!
<(-2-'>,!@-240(!7EK,!7977#79bD8!
! "*#!
H&%&*1+,!G8,!U(.-22(,!J8,!7KMK8!U(!51&')&00(!U&S7EQ`S7;Qa%SM!F!4*!-4312!W-4)!2&!
51+.)101*&31-*!5(+!+\)1(+!@-2.&*1k4(+!(3!2&!01+(!(*!\@15(*.(!5(+!W)-.(++4+!5(!
0\2&*'(!(3S-4!5(!.-*3&01*&31-*!.)4+3&2(8!H-0W3(+!P(*54+!5(!2fL.&5\01(!5(+!
O.1(*.(+,!O\)1(!D,!J\.&*1k4(,!$/>+1k4(,!H/101(,!O.1(*.(+!5(!2f"*1@()+,!O.1(*.(+!
5(!2&!]())(,!@-240(!:EKADEI,!DED:#DEDK8!
H&0W%(22,!c8d8,!U(+/(),!H8J8,!H-&5,!$8,![)&*=21*,!t8J8,!<-)3-*,!J8$8,!]/4)+3-*,!$8H8,!
7KMb8!P&)(Q?&)3/!(2(0(*3!0-%1213>!1*!&23()&31-*!W1W(+!%(2-B!0&++1@(!H4Qh*!
+42615(!5(W-+13+8!H/(01.&2!<(-2-'>,!@-240(!b;,!7M7#DED8!
H&)),!O8Y8,!?&+3-*,!P8J8,!t&01(+-*,!P8L8,!H42+/&B,!a8<8,!DEEE8!<(-2-'1.!3)&*+(.3!&.)-++!
3/(!<)(*@122(!g)-'(*!-6!g*3&)1-!&*5!a(B!`-)=8!H&*&51&*!t-4)*&2!-6!?&)3/!
O.1(*.(+,!@-240(!:R,!7K:#D798!
H&3\,!L8,!DE798!<(-2-'>!-6!3/(!$&2(-W)-3()-T-1.!h*QH4QL4!U&2-)!@-2.&*-'(*1.!0&++1@(!
+42W/15(!5(W-+13!&*5!13+!'-25Q)1./!2(*+(+,!O*-B!U&=(,!J&*13-%&8!$/Y!3/(+1+,!
"*1@()+13\!54!Z4\%(.,!c*+31343!a&31-*&2!5(!2&!P(./()./(!O.1(*3161k4(,!:Mb!W8!
H&B--5,!$8L8,!O3)&./&*,!P8L8,!$1+&)(@+=>,!O8L8,!<2&5=-./4%,!Y8$8,!J4)W/>,!t8G8,!DE798!
U1*=1*'!.-221+1-*&2!&*5!&..)(31-*&)>!-)-'(*+!54)1*'!P-51*1&!&++(0%2>!&*5!
%)(&=4W_!c0W21.&31-*+!6-)!0-5(2+!-6!+4W().-*31*(*3!.>.2(+8!?&)3/!&*5!$2&*(3&)>!
O.1(*.(!U(33()+,!@-240(!bbK,!77M#7D98!5-1_7E87E79Sp8(W+28DE798E;8EbK!
H-*51(,!C8H8,!DEE:8!c*.-0W&31%2(!(2(0(*3!)&31-+!1*!-.(&*1.!%&+&23+!&*5!=-0&3113(+_!
3)&.=1*'!5((W!0&*32(!+-4).(+!&*5!.-*31*(*3&2!')-B3/!)&3(+!B13/!310(8!
<(-./(01+3)>!<(-W/>+1.+!<(-+>+3(0+,!@-240(!b!A7I,!7EE;8!
5-1_7E87EDKSDEED<HEEE:::8!
! "*%!
H-))1'&*,!Y8,!@&*!G)((0(*,!g8,!d&*0(),!O8,!a&5(&4,!U8,!7KKb8!L).!&..)(31-*,!.)4+3&2!
3/1.=(*1*',!&*5!W-+3Q.-221+1-*&2!(X3(*+1-*!1*!3/(!<)(*@122(!$)-@1*.(_!.-*+3)&1*3+!
6)-0!3/(!O38!J&4)1.(!213/-3(.3-*1.!%(238!U13/-W)-%(!J((31*',!L%131%1Q<)(*@122(!
])&*+(.3,!"*1@()+13\!5(!J-*3)(&2,!J-*3)(&2,!Z4(%(.,!a-@SY(.8!7KKb8!$)-')&0!
B13/!&%+3)&.3+8!
H-))1'&*,!Y8,!7KK;8!J(+-W)-3()-T-1.!(@-2431-*!-6!3/(!+-43/Q.(*3)&2!<)(*@122(!-)-'(*_!
+3)4.34)&2,!0(3&0-)W/1.,!&*5!'(-./)-*-2-'1.!.-*+3)&1*3+!6)-0!3/(!J&4)1.1(!
3)&*+(.38!$/Y!3/(+1+,!H&)2(3-*!"*1@()+13>,!DMD!W8!
H-))1'&*,!Y8,!@&*!G)((0(*,!g8,!7KKR8!"Q$%!&'(!.-*+3)&1*3+!6-)!3/(!213/-3(.3-*1.!(@-2431-*!
-6!3/(!<)(*@122(!$)-@1*.(!&2-*'!3/(!J&4)1.1(!3)&*+(.3,!Z4(%(.8!H&*&51&*!t-4)*&2!
-6!?&)3/!O.1(*.(+,!@-240(!:b,!DKK#:798!
H-))1@(&4,!U8,!G-**(3,!L8QU8,!DEE;8!$1*B&)1&*!A78;!<&I!@-2.&*1+0!&*5!/>5)-3/()0&2!
&.31@13>!&3!3/(!(&+3()*!0&)'1*!-6!3/(!N&/(=&0!<)-4W,!<)(*@122(!$)-@1*.(,!Z4(%(.8!
H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!@-240(!bD,!7RbK#7RMD8!
H)&55-.=,!$8P8,!G&./,!N8,!O((B&25,!t8O8,!P-4X(2,!g8t8,!P((@(+,!?8,!]1@(>,!J8C8,!DE7E8!
P&)(!(&)3/!(2(0(*3!&%4*5&*.(+!1*!/>5)-3/()0&2!62415+!6)-0!3/(!J&*4+!G&+1*,!
$&W4&!a(B!<41*(&_!c*51.&3-)+!-6!+4%Q+(&62--)!/>5)-3/()0&2!W)-.(++(+!1*!%&.=Q&).!
%&+1*+8!<(-./(01.&!(3!H-+0-./101.&!L.3&,!@-240(!Rb,!;bKb#;;7:8!
Y&@1(+,!t8[8,!N/13(/(&5,!P8?8,!7KKb8!J-2&)!)&31-+!1*!3/(!+345>!-6!4*&23()(5!&*5!
/>5)-3/()0&22>!&23()(5!')(>B&.=(+!&*5!+/&2(+8!H/(01.&2!<(-2-'>,!@-240(!777,!
M;#7EE8!
! "*&!
Y&@1(+,!t8[8,!N/13(/(&5,!P8?8,!DEE98!L2=&21QL2401*&!&*5!J'gQL2401*&!0-2&)!)&31-+!-6!
&23()(5!&*5!4*&23()(5!)/>-213(+8!?XW2-)&31-*!&*5!J1*1*'!<(-2-'>,!@-240(!7;A7QDI,!
R;#MM8!
Y&>,!N8H8,!O2&.=,!t8[8,!L>4+-,!P8L8,!O(('(),!H8J8,!DE798!P('1-*&2!'(-2-'1.!&*5!
W(3)-2-'1.!6)&0(B-)=!6-)!1)-*!-X15(!l!&W&313(!l!)&)(!(&)3/!(2(0(*3!&*5!1)-*!-X15(!
.-WW()Q'-25!5(W-+13+!-6!3/(!J(+-W)-3()-T-1.!O38![)&*.-1+!J-4*3&1*+!]())&*(,!
O-43/(&+3!J1++-4)1,!"OL8!?.-*-01.!<(-2-'>,!@-240(!777,!7MD;#7M;M8!
Y1.=1*,!L8$8,!d1''1*+,!J8Y8,!7KKD8!O0!Sa5!(@15(*.(!6-)!&!0&p-)!78;!<&!.)4+3Q6-)01*'!
(@(*3!1*!3/(!.(*3)&2!<)(*@122(!$)-@1*.(8!<(-2-'>,!@-240(!DE,!7:R#7bE8!
Y1.=1*,!L8$8,!DEEE8!H)4+3&2!6-)0&31-*!1*!3/(!<)(*@122(!$)-@1*.(_!a5Q1+-3-W(!(@15(*.(8!
H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!@-240(!:R,!79;#7M78!
Y1.=1*,!L8$8,!J.a433,!P8d8,!J&)31*,!H8,!<4-,!L8,!DE7E8!]/(!(X3(*3!-6!p4@(*12(!.)4+3!1*!3/(!
<)(*@122(!$)-@1*.(_!a5!1+-3-W(!(@15(*.(8!<(-2-'1.&2!O-.1(3>!-6!L0()1.&!G422(31*,!
@-240(!7DDA;Q9I,!MRE#MM:8!
Y-4@122(,!?8,!G1(*@(*4,!$8,!H/&)2-4,!t8U8,!Y-*@&2,!t8$8,![-4k4(3,!`8,!LWW)1-4,!$8,!<&0-,!
]8,!7KKK8!`33)140!&*5!)&)(!(&)3/!(2(0(*3+!1*!62415+!6)-0!@&)1-4+!5((WQ+(&!
/>5)-3/()0&2!+>+3(0+8!<-(./101.&!(3!H-+0-./101.&!L.3&,!@-240(!9:A;I,!9DR#
9b:8!
Y4%\,!G8,!J().1()QU&*'(@1*,!$8,!d&**1*'3-*,!J8,!U&6)&*.(,!G8,!<-++(21*,!<8,!<-++(21*,!$8,!
DEER8!]/(!U&P-*5(!$(**&!N-)25QH2&++!L4QP1./!V-2.&*-'(*1.!J&++1@(!O42615(!
Y(W-+13,!L%131%1,!Z4\%(._!J1*()&2-'>!&*5!<(-./(01+3)>!-6!L23()&31-*!&*5!
c0W21.&31-*+!6-)!<(*(+1+!&*5!?XW2-)&31-*8!O-.1(3>!-6!?.-*-01.!<(-2-'1+3,!@-240(!
7ED,!9::#9998!
! "*'!
Y4%\,!G8,!J().1()QU&*'(@1*,!$8,!Cp&)+'&&)5,!c8,!d&**1*'3-*,!J8,!G\.4,!V8,!H3\,!t8,!
J--)/(&5,!t8,!U('&423,!J8,!G\5&)5,!a8,!DE7b8!]/(!G-4+k4(3!DQY40&'&01!N-)25Q
H2&++!L)./(&*!L4QP1./!V-2.&*-'(*1.!J&++1@(!O42615(!Y(W-+13,!L%131%1,!Z4(%(._!
J(3&0-)W/-+(5!O4%0&)1*(!L5@&*.(5!L)'1221.!L23()&31-*![--3W)1*3!&*5!<(*(+1+8!
O-.1(3>!-6!?.-*-01.!<(-2-'1+3,!@-240(!7EK,!7D7#7998!
<&22(>,!L8<8,!d&**1*'3-*,!J8Y8,!t-*&++-*,!c8P8,!DEER8!V-2.&*-'(*1.!0&++1@(!+42W/15(!
5(W-+13+,!1*!<--56(22-B,!N8Y8,!(58,!J1*()&2!Y(W-+13+!-6!H&*&5&_!&!+>*3/(+1+!-6!
0&p-)!5(W-+13Q3>W(+,!Y1+3)1.3!J(3&22-'(*>,!3/(!(@-2431-*!-6!<(-2-'1.&2!$)-@1*.(+,!
&*5!?XW2-)&31-*!J(3/-5+_!<(-2-'1.&2!L++-.1&31-*!-6!H&*&5&,!J1*()&2!Y(W-+13+!
Y1@1+1-*,!OW(.1&2!$4%21.&31-*!a-8!;,!7b7#7978!
<&00-*+,!H8d8,!N--5,!O8L8,!U1,!`8,!DEED8!H-0W2(X&31-*!-6!3/(!)&)(!(&)3/!(2(0(*3+!B13/!
&k4(-4+!./2-)15(!&3!DEE!yH!&*5!:EE!yH!&*5!+&34)&3(5!B&3()!@&W-)!W)(++4)(,!1*!
d(220&**,!P8!&*5!N--5,!O8L8,!(5+8,!N&3()QP-.=!1*3()&.31-*+,!g)(!Y(W-+13+,!&*5!
?*@1)-*0(*3&2!<(-./(01+3)>_!L!3)1%43(!3-!Y&@15!L8!H)()&)8!]/(!<(-2-'1.&2!
O-.1(3>,!OW(.1&2!$4%21.&31-*!a-8!R,!7K7#DER8!
<&43/1(),!J8,!G)-B*,!L8H8,!7KM98!h1*.!&*5!1)-*!0(3&22-'(*>!1*!3/(!J&*1B&=1Q<)&.(61(25!
Y1+3)1.3!+-43/B(+3()*!Z4(%(.8!?.-*-01.!<(-2-'>,!@-240(!M7,!MK#77D8!
<&43/1(),!J8,!H/&)3)&*5,![8,!H&>(),!L8,!Y&@15,!t8,!DEEb8!]/(!CB>p1%-!H4QP??Q"QL4QJ-Q
[!W)-W()3>,!Z4(%(.!_!&!J(+-W)-3()-T-1.!W-2>0(3&221.!1)-*!-X15(!5(W-+13!1*!3/(!
*-)3/(&+3()*!<)(*@122(!$)-@1*.(8!?.-*-01.!<(-2-'>,!@-240(!KK,!77RR#77K98!
<&43/1(),!J8,!H/&)3)&*5,![8,!DEE;8!J(3&22-'(*>!-6!3/(!<)(*@122(!$)-@1*.(!)(@1+13(58!
H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!@-240(!bD,!7R7K#7R:b8!
! "*(!
<(**&,!Y8,!<&%-4)>,!Y8,!P->,!<8,!DE7b8!]/(!C(>!]46613(,!J&3&'&01!H&0W,!L%131%1!
<)((*+3-*(!G(23,!H&*&5&_!W(3)-'(*(+1+!&*5!10W21.&31-*+!6-)!VJO!6-)0&31-*!&*5!
(XW2-)&31-*8!J1*()&2140!Y(W-+13&,!@-240(!bK,!bMK#;7D8!
<16=1*+,!H8,!d())0&**,!N8,!U&)'(,!P8P8,!DEE;8!L23()(5!@-2.&*1.!)-.=+_!&!'415(!3-!
5(+.)1W31-*!&*5!1*3()W)(3&31-*F!H(*3)(!6-)!g)(!Y(W-+13+!P(+(&)./F!"*1@()+13>!-6!
]&+0&*1&,!d-%&)3,!]&+0&*1&,!L4+3)&21&,!DR;!W8!!
<-B(),!H8[8,!?)50(),!$8,!7KMM8!$)-3()-T-1.!0(3&0-)W/1+0!1*!3/(!<)(*@122(!$)-@1*.(_!&!
+345>!1*!3/(!Y-4%2(!J()!#!U&=(!J(2@122(!&)(&,!(&+3()*!U&%)&5-)8!H&*&51&*!t-4)*&2!
-6!?&)3/!O.1(*.(+,!@-240(!D;,!7MK;#7KE;8!
<-B(),!H8[8,!C)-'/,!]8?8,!DEED8!L!"Q$%!'(-./)-*-2-'1.&2!)(@1(B!-6!3/(!$)-3()-T-1.!
/1+3-)>!-6!3/(!(&+3()*!<)(*@122(!$)-@1*.(8!H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!
@-240(!:K,!RK;#MDK8!
<-B(),!H8[8,!C&0-,!O8U8,!CB-=,!C8,!C)-'/,!]8?8,!DEEM8!$)-3()-T-1.!+-43/B&)5!&..)(31-*!
&*5!<)(*@1221&*!-)-'(*(+1+!1*!3/(!1*3()1-)!<)(*@122(!$)-@1*.(!1*!(&+3()*!U&%)&5-)_!
?@15(*.(!6)-0!"Q$%!'(-./)-*-2-'1.&2!1*@(+31'&31-*+8!$)(.&0%)1&*!P(+(&)./,!
@-240(!79;,!97#K;8!
<)-421(),!$8QL8,!c*5&)(+,!L8,!Y4**1*',!<8,!J-4/=+12,!L8,!N22(,!J8,!DE7M8!$()1Q
U&4)(*31&*,!$1*B&)1&*Q&'(!-.(&*1.!&).!.)4+3!W)(+()@(5!1*!3/(!<)(*@122(!$)-@1*.(_!
1*+1'/3+!6)-0!3/(!?+.-401*+!O4W)&.)4+3&2!G(238!$)(.&0%)1&*!P(+(&)./,!@-240(!
:77,!:R#9b8!/33W+_SS5-18-)'S7E87E79Sp8W)(.&0)(+8DE7M8Eb8EE78!
<)-421(),!$8QL8,!c*5&)(+,!L8,!Y4**1*',!<8,!J-4/=+12,!L8,!t(**(),!<8,!DE7M%8!O>*Q-)-'(*1.!
0&'0&31+0!-@()!7EE!08>8!1*!/1'/!.)4+3&2!2(@(2+!-6!3/(!.(*3)&2!<)(*@122(!$)-@1*.(_!
./&)&.3()1+31.+,!&'(!&*5!3(.3-*1.!+1'*161.&*.(8!U13/-+,!@-240(!:7DQ:7:,!7DM#7;D8!
! "*)!
<)-421(),!$8QL8,!]4)21*,![8,!L*5)\QJ&>(),!L8O8,!g/%(%+3(33(),!Y8,!H)\W-*,!L8,!G-42@&1+,!
$8,!$-4p-2,!J8,!P-221-*QG&)5,!H8,!h(/,!L8,!J-4=/+12,!L8,!O-2'&51,![8,!?2!G&+%&+,!L8,!
1*!)(@1(B!6-)!t-4)*&2!-6!$(3)-2-'>8!O121.&3(Q.&)%-*&3(!21k415!1001+.1%1213>_!1*+1'/3+!
6)-0!3/(!H)(@1()!&2=&21*(!1*3)4+1-*!AZ4(%(.I8!
d&*./&),!t8J8,!N&3+-*,!?8G8,!DEE:8!h1).-*!+&34)&31-*!3/()0-0(3)>8!P(@1(B+!1*!
J1*()&2-'>!&*5!<(-./(01+3)>,!@-240(!;:A7I,!MK#77D8!
d&)3,!]8P8,!<1%+-*,!d8U8,!U(+/(),!H8J8,!DEEb8!])&.(!(2(0(*3!'(-./(01+3)>!&*5!
W(3)-'(*(+1+!-6!6(2+1.!@-2.&*1.!)-.=+!&++-.1&3(5!B13/!@-2.&*-'(*1.!0&++1@(!H4Q
h*Q$%!+42615(!5(W-+13+8!?.-*-01.!<(-2-'>,!@-240(!KK,!7EE:#7E7:8!
d&B3/-)*(,![8!H8,!C&3-,!L8,!C1+./,!d8!t8,!C)1@-@1./(@,!V8!<8,!U1*3/-43,!C8,!U&1)5,!t8,!
J&)(+./,!N8!V8,!O./40&./(),!t8!H8,!O3(W/(*+-*,!a8!H8!a8,!N/133&=(),!?8!t8!N8!
A7KKRI8!a-0(*.2&34)(!-6!&0W/1%-2(+_!)(W-)3!-6!3/(!+4%.-00133((!-*!&0W/1%-2(+!
-6!3/(!c*3()*&31-*&2!J1*()&2-'1.&2!L++-.1&31-*,!H-001++1-*!-*!a(B!J1*()&2+!&*5!
J1*()&2!a&0(+8!]/(!H&*&51&*!J1*()&2-'1+3,!@-240(!:;,!D7K#Db98!
d4'/(+,!H8t8,!7KR:8!OW1213(+,!=()&3-W/>)(+,!&*5!3/(!1'*(-4+!+W(.3)408!<(-2-'1.&2!
J&'&T1*(,!@-240(!7EK,!;7:#;DR8!
c+/1=&B&,!`8,!O&B&'4./1,!]8,!`B&>&,!O8,!d-)14./1,!J8,!7KR98!Y(21*(&31-*!-6!W)-+W(.31*'!
3&)'(3+!6-)!C4)-=-!5(W-+13+!%&+(5!-*!0-5(+!-6!@-2.&*1+0!-6!4*5()2>1*'!5&.13(!&*5!
&23()&31-*!/&2-(+8!J1*1*'!<(-2-'>,!@-240(!D9,!7E;#77R8!
t&*++-*,!a8[8,!?)1+0&**,![8,!U4*5+3&0,!?8,!L22(*,!P8U8,!DE7:8!?@-2431-*!-6!3/(!
$&2(-W)-3()-T-1.!@-2.&*1.Q210(+3-*(Q/>5)-3/()0&2!+(510(*3!+4..(++1-*!&*5!h*Q
$%QL'!&*5!c)-*!gX15(!5(W-+13+!&3!O3-22%()',!G()'+2&'(*!P('1-*,!OB(5(*8!
?.-*-01.!<(-2-'>,!@-240(!7EM,!:EK#::;8!
! "**!
t(**(),!<8L8,!7KK98!])&.(!(2(0(*3!'(-./(01+3)>!-6!1'*(-4+!)-.=+_!'(-./(01.&2!
*-0(*.2&34)(!&*5!&*&2>31.&2!'(-./(01+3)>,!1*_!Y8L8!N>0&*!A?58I,!])&.(!?2(0(*3!
<(-./(01+3)>!-6!V-2.&*1.!P-.=+_!LWW21.&31-*+!6-)!J&++1@(!O42615(!?XW2-)&31-*8!
<(-2-'1.&2!L++-.1&31-*!-6!H&*&5&,!O/-)3!H-4)+(!a-3(+,!@-240(!7D,!;7#RR8!
t1&*',!O8Q`8,!N&*',!P8QH8,!n4,!n8QO8,!h/&-,!C8QY8,!DEEb8!J-%1213>!-6!/1'/!61(25!+3)(*'3/!
(2(0(*3+!Ad[O?I!1*!0&'0&31.Q,!0(3&0-)W/1.Q,!&*5!+4%0&)1*(Q/>5)-3/()0&2!
+>+3(0+8!$/>+1.+!&*5!H/(01+3)>!-6!3/(!?&)3/,!@-240(!:E,!7EDE#7EDK8!
C&)2+3)-0,!C8?8,!L/&22,!C8Qc8,!d&)2&*,!O8O8,N1221&0+,!J8U8,!J.U(22&*5,!t8,!<(1++0&*,!
t8N8,!DEE78!U-*'Q21@(5!A78MQ78E!<&I!.-*@()'(*3!-)-'(*!1*!+-43/()*!U&4)(*31&,!13+!
(X3(*+1-*+!3-!L4+3)&21&!&*5!G&231.&,!&*5!10W21.&31-*+!6-)!)(61*1*'!P-51*1&8!
$)(.&0%)1&*!P(+(&)./,!@-240(!777,!;#:E8!
C(3./40,!t8N8[8,!d(&0&*,!U8J8,!C)-'/8,!]8?8,!H42+/&B,!a8<8,!t&01(+-*,!P8L8,!7KKM8!
]101*'!&*5!3/()0&2!1*624(*.(!-6!2&3(!-)-'(*1.!(X3(*+1-*!1*!3/(!2-B()!.)4+3_!&!"Q$%!
'(-./)-*-2-'1.&2!+345>!6)-0!3/(!+-43/B(+3!<)(*@122(!-)-'(*,!H&*&5&8!
$)(.&0%)1&*!P(+(&)./,!@-240(!MK,!D;#b;8!
U&)'(,!P8P8,!<(00(22,!t8G8,!$&421.=,!d8,!DEE78!]/(!&23()&31-*!%-X!W2-3_!&!+10W2(!&WW)-&./!
3-!4*5()+3&*51*'!3/(!)(2&31-*+/1W!%(3B((*!&23()&31-*!01*()&2-'>!&*5!
213/-'(-./(01+3)>!&++-.1&3(5!B13/!@-2.&*1.Q/-+3(5!0&++1@(!+42615(!5(W-+13+8!
?.-*-01.!<(-2-'>,!@-240(!K9,!K;R#KR78!
U(+/(),!H8J8,!<--5B1*,!L8J8,!H&0W%(22,!c8d8,!<-)3-*,!J8$8,!7KM98!])&.(Q(2(0(*3!
'(-./(01+3)>!-6!-)(Q&++-.1&3(5!&*5!%&))(*,!6(2+1.!0(3&@-2.&*1.+!)-.=+!1*!3/(!
O4W()1-)!$)-@1*.(,!H&*&5&8!H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!@-240(!D:,!DDD#
D:R8!
! $++!
U1,!h8n8,!G-'5&*-@&,!O8!V,!H-221*+,!L8O8,!Y&@15+-*,!L8,!Y(!N&(2(,!G8,!?)*+3,!P8?8,!
[13T+10-*+,!c8H8N8,![4.=,!P8L8,!<2&5=-./4%,!Y8$8,!t&.-%+,!t8,!C&)2+3)-0,!C8?8,!
U4,!O8,!a&3&W-@,!U8J8,!$(&+(,!V8,!$1+&)(@+=>,!O8L8,!]/)&*(,!C8,!V()*1=-@+=>,!V8,!
DEEM8!L++(0%2>,!.-*61'4)&31-*,!&*5!%)(&=Q4W!/1+3-)>!-6!P-51*1&_!L!+>*3/(+1+8!
$)(.&0%)1&*!P(+(&)./,!@-240(!79E,!7RK#D7E8!
5-1_7E87E79Sp8W)(.&0)(+8DEER8Eb8ED7!
J.Y-*-4'/,!N8[8,!O4*,!O8O8,!7KK;8!]/(!.-0W-+131-*!-6!3/(!?&)3/8!H/(01.&2!<(-2-'>,!
@-240(!7DE,!DDM!W8!
J&.U(&*,!N8d8,!O(>0-4),!C8O8,!$)&%/4,!J8C8,!7KMD8!O),!`,!h),!a%,!]1,!&*5!P??!1*!
<)(*@122(!&0W/1%-213(+!&3!J-*3&4%&*Q2(+QJ1*(+,!Z4(%(.8!H&*&51&*!t-4)*&2!-6!
?&)3/!O.1(*.(+,!@-240(!7K,!9::#9bb8!
J&.U(&*,!N8d8,!G&))(33,!]8t8,!7KK:8!U13/-'(-./(01.&2!3(./*1k4(+!4+1*'!100-%12(!
(2(0(*3+8!t-4)*&2!-6!<(-./(01.&2!?XW2-)&31-*,!@-240(!bM,!7EK#7::8!
J&5-)(,!U8,!V()W&(2+3,!$8,!H/-1*1|)(,!t8,!Y1-*,!Y8Qt8,!Y&@15,!t8,!U(6(%)(,!Y8,!J&)k41+,!P8,!
d-.k,!J8!7KKR38!<\-2-'1(!5(!2&!)\'1-*!54!U&.!G)1(*58!J1*1+3|)(!5(+!)(++-4).(+!
*&34)(22(+!54!Z4\%(.,!P<!K9QE;8!
J&5-)(,!U8,!V()W&(2+3,!$8,!G)1+(%-1+,!Y8,!H/-1*1|)(,!t8,!Y1-*,!Y8Qt8,!Y&@15,!t8!7KKR98!
<\-2-'1(!5(!2&!)\'1-*!54!U&.!H-)01()8!J1*1+3|)(!5(+!)(++-4).(+!*&34)(22(+!54!
Z4\%(.,!P<!KRQEM8!
J.Y-*-4'/,!N8[8,!O4*,!O8QO8,!7KK;8!]/(!.-0W-+131-*!-6!3/(!?&)3/8!H/(01.&2!<(-2-'>,!
@-240(!7DE,!DDMW8!
! $+"!
J.U(22&*5,!t8J8,!O(22(.=,!G8N8,!G1.=6-)5,!J8?8,!DE7:8!](.3-*1.!(@-2431-*!-6!3/(!
L51)-*5&.=!J-4*3&1*+!&*5!<)(*@122(!g)-'(*!1*21()+!B13/1*!3/(!"OL8!<(-+.1(*.(!
H&*&5&,!@-240(!bE,!:7M#:;D8!
J().1()QU&*'(@1*,!$8,!H&3\,!L8,!&*5!P-++,!$8QO8!ADE7b&I!N/-2(Q)-.=!-X>'(*!1+-3-W(!
0&WW1*',!U&2-)!&4)16()-4+!VJO!5(W-+13!6--3B&22!&23()&31-*!T-*(+,!O*-B!U&=(,!
B(+3Q.(*3)&2!J&*13-%&!Aa]O!9:C79I8!P(W-)3!-6!&.31@131(+!DE7b,!J&*13-%&!J1*()&2!
P(+-4).(+,!J&*13-%&!<(-2-'1.&2!O4)@(>,!Kb#7E:8!
J().1()QU&*'(@1*,!$8,!d&**1*'3-*,!J8Y8,!Y4%\,!G8,!$1().(>,!O8t8,!$(3(),!t8J8,!&*5!
$(/)++-*,!O8t8,!DE7;8!$)(.1-4+!0(3&2!(*)1./0(*3!W)-.(++(+!1*!@-2.&*-'(*1.!
0&++1@(!+42W/15(!5(W-+13+!!L!+400&)>!-6!=(>!6(&34)(+,!B13/!&*!(0W/&+1+!-*!
]c<cQb!)(+(&)./!.-*3)1%431-*+,!c*_!]&)'(3(5!<(-+.1(*.(!c*131&31@(!b_!H-*3)1%431-*+!
3-!3/(!"*5()+3&*51*'!-6!V-2.&*-'(*1.!J&++1@(!O42W/15(!Y(W-+13!<(*(+1+!&*5!
?XW2-)&31-*!J(3/-5+!Y(@(2-W0(*3,!A(58I!t8J8!$(3()!&*5!$8!J().1()QU&*'(@1*F!
<(-2-'1.&2!O4)@(>!-6!H&*&5&,!gW(*![12(!RM;:,!77R#7:E8!
J1'51+-@,!L8L8,!N1221&0+Qt-*(+,!L8?8,!N&'*(),!]8,!DEEK8!L*!(XW()10(*3&2!+345>!-6!3/(!
+-24%1213>!&*5!+W(.1&31-*!-6!3/(!P&)(!?&)3/!?2(0(*3+!AcccI!1*!624-)15(Q!&*5!./2-)15(Q
%(&)1*'!&k4(-4+!+-2431-*+!&3!3(0W()&34)(+!4W!3-!:EE!yH8!<(-./(01.&!(3!
H-+0-./101.&!L.3&,!@-240(!R:,!REMR#R7EK8!
J-)1*,!<8,!7KMR&8!<3-2-'1(!5(!2&!)\'1-*!5(!J-*3&4%&*8!J1*1+3|)(!5(+!)(++-4).(+!
*&34)(22(+!54!Z4\%(.,!JJ!M9QED,!;K!W8!
J-)1*,!<8,!7KMR%8!<3-2-'1(!5(+!)\'1-*+!5(!O&.)\QH4)!(3!5(!<)&*5(+QG()'()-**(+8!
J1*1+3|)(!5(+!)(++-4).(+!*&34)(22(+!54!Z4\%(.,!?]!M;Q77,!D;!W8!
! $+$!
a&5(&4,!U8,!G)-4122(33(,!$8,!d\%()3,!H8,!DEEM8!L).!0&'0&31+0,!.-*31*(*3&2!.-221+1-*!&*5!
(X/40&31-*!_!3/(!J(+-W)-3()-T-1.!(@-2431-*!-6!3/(!+-43/Q.(*3)&2!<)(*@122(!
$)-@1*.(,!$-)3*(46QJ&4)1.1(!)('1-*,!Z4(%(.8![1(25!3)1W!G:,!<LHQJLHQO?<Q
<OL!t-1*3!L**4&2!J((31*',!Z4\%(.,!H&*&5&8!
a-25,!t8U8,!Y452(>,!J8L8,!Y&@15+-*,!$8,!DE7:8!]/(!O-43/(&+3!J1++-4)1!A"OLI!$)-3()-T-1.!
1)-*!0(3&22-'(*1.!W)-@1*.(!Q!]>W(+!-6!5(W-+13+!&*5!'(*(31.!)(2&31-*+/1W+!3-!
0&'*(313(Q&W&313(!&*5!1)-*!-X15(Q.-WW()Q'-25!5(W-+13+8!g)(!<(-2-'>!P(@1(B+,!
@-240(!;R,!7;b#7R78!
$(&).(,!t8L8,!d&))1+,!G8N8,!]1*52(,!L8<8,!7KMb8!])&.(!(2(0(*3!51+.)101*&31-*!51&')&0+!6-)!
3/(!3(.3-*1.!1*3()W)(3&31-*!-6!')&*131.!)-.=+8!t-4)*&2!-6!$(3)-2-'>,!@-240(!D;AbI,!
K;9#KM:8!
$(&).(,!t8L8,!DEEM8!<(-./(01.&2!61*'()W)1*31*'!-6!-.(&*1.!%&+&23+!B13/!&WW21.&31-*+!3-!
-W/1-213(!.2&++161.&31-*!&*5!3/(!+(&)./!6-)!L)./(&*!-.(&*1.!.)4+38!U13/-+,!@-240(!
7EE,!7b#bM8!
$(&).(,!t8L8,!DE7b8!c00-%12(!(2(0(*3!61*'()W)1*31*'!-6!-W/1-213(+8!?2(0(*3+,!@-240(!7E,!
7E7#7EM8!
$1().(>,!O8t8,!DEEM8!U13/-'(-./(01+3)>!-6!@-2.&*1.!)-.=+!&++-.1&3(5!B13/!@-2.&*-'(*1.!
0&++1@(!+42W/15(!5(W-+13+!&*5!&WW21.&31-*+!3-!(XW2-)&31-*,!1*!O4%0&)1*(!
V-2.&*1+0!&*5!J1*()&21T&31-*_!J-5()*!]/)-4'/!L*.1(*3,!A(5+8I!G8!H-4+(*+!&*5!
O8!$1().(>F!<(-2-'1.&2!L++-.1&31-*!-6!H&*&5&,!O/-)3!H-4)+(!DKQ:E!J&>!DEEM,!
Z4(%(.!H13>,!H&*&5&,!D;!W8!
! $+#!
$1().(>,!O8t8,!DE7E8!L*!-@()@1(B!-6!W(3)-./(01+3)>!1*!3/(!)('1-*&2!(XW2-)&31-*!6-)!
@-2.&*-'(*1.!0&++1@(!+42W/15(!AVJOI!5(W-+13+8!<(-./(01+3)>_!?XW2-)&31-*,!
?*@1)-*0(*3,!L*&2>+1+,!@-240(!7E,!7#7M,!5-1!7E877bbS7b9RQRMR:SEKQDD78!
$1().(>,!O8t8,!DE778!]/(!+(331*',!+3>2(,!&*5!)-2(!-6!0&'0&31+0!1*!3/(!6-)0&31-*!-6!
@-2.&*-'(*1.!0&++1@(!+42615(!5(W-+13+8!J1*()&2140!Y(W-+13&,!@-240(!b9A;I,!bbK#
bR78!
$)&/%4,!J8C8,!N(%%(),!<8P8,!7KMb8!g)1'1*!-6!k4&)3T-6(25+W&3/1.!'*(1++(+!&3!J-*3&4%&*Q
2(+Q01*(+,!Z4(%(.,!H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!@-240(!D7,!::9#:b;8!
P1@()+,!]8,!H-))1'&*,!Y8,!DEEE8!H-*@()'(*3!0&)'1*!-*!+-43/(&+3()*!U&4)(*31&!54)1*'!3/(!
J(+-W)-3()-T-1._!3(.3-*1.!10W21.&31-*+8!H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!
@-240(!:R,!:;K#:M:8!
P1@()+,!]8,!H42+/&B,!a8,!d>*(+,!L8,!c*5&)(+,!L8,!t&01(+-*,!P8,!J&)31'*-2(,!t8,!DE7D8!]/(!
<)(*@122(!g)-'(*!#!L!W-+3QUc]dg$PgG?!W()+W(.31@(,!H/&W3()!:,!1*_!$().1@&2,!
t8L8,!H--=,![8L8,!&*5!H2-B(+,!P8J8!A?5+8I,!](.3-*1.!O3>2(+!1*!H&*&5&_!3/(!
Uc]dg$PgG?!$()+W(.31@(8!<(-2-'1.&2!L++-.1&31-*!-6!H&*&5&,!OW(.1&2!$&W()!bK,!
KR#D:98!
P-*5-3,!t8,!J&)2(&4,!t8P8,!7KRR8!U&!+121.(!5(!H/&)2(@-1X,!HcJ!G4228!RE,!7E;#77;8!
P-*5-3,!t8,!7KRK8!P(.-**&1++&*.(+!<\-2-'1k4(+!5&*+!H/&)2(@-1XQO&'4(*&>,!J1*1+3|)(!5(!
2f}*()'1(!(3!5(+!P(++-4).(+!*&34)(22(+,!Z4\%(.!F!Y$VQ9MD,!bb!W8!
P-*5-3,!t8,!7KM98!<\-2-'1(!5(!2&!)\'1-*!5(![-)(+3@122(QU(+!?+.-401*+,!J1*1+3|)(!5(!
2f}*()'1(!(3!5(+!P(++-4).(+!*&34)(22(+,!Z4\%(.!F!?]!M;QE;,!bR!W8!
P-*5-3,!t8,!7KMK8!<\-2-'1(!5(!H/&)2(@-1X,!J1*1+3|)(!5(!2f}*()'1(!(3!5(+!P(++-4).(+!
*&34)(22(+,!Z4\%(.F!JG!MKQD7,!9E9!W8!
! $+%!
P-*5-3,!t8,!U&@()'*(,!<8,!7KMb8!H&)3(!'\-2-'1k4(!5(!2&!)\'1-*!5(![-)(+3@122(QU(+!
?+.-401*+,!D!.&)3(+!&**-3\(+,!J1*1+3|)(!5(!2f}*()'1(!(3!5(+!P(++-4).(+!*&34)(22(+,!
Z4\%(.!F!Y$!MbQ;b8!
P-++,!$8QO8,!G\5&)5,!t8d8,!DEEK8!J&'0&31.!&661*13>!-6!0-5()*!&*5!&*.1(*3!+4%&2=&21*(!
@-2.&*1.!)-.=+!5(3()01*(5!6)-0!3)&.(Q(2(0(*3!51+.)101*&*3!51&')&0+8!H&*&51&*!
t-4)*&2!-6!?&)3/!O.1(*.(+,!@-240(!b9,!MD:#M:K8!
P4.=+,!]8N8,!$1().(>,!O8t8,!P>&*,!t8t8,!V122(*(4@(,!J8?8,!H)(&+(),!P8L8,!DEE98!J15Q!3-!
U&3(!$&2(-T-1.!CQ6(25+W&)!L4'(*!')&*13-15+!1*!3/(!`4=-*Q]&*&*&!]())&*(,!
`4=-*,!H&*5&_!c0W21.&31-*+!6-)!.)4+3&2!')-B3/!&*5!3(.3-*1.!(@-2431-*!-6!3/(!
a-)3/()*!H-)5122()&8!<(-2-'1.&2!O-.1(3>!-6!L0()1.&!G422(31*,!@-240(!77M,!7D7D#
7D:78!
O&2@1,!O8,!N1221&0Qt-*(+,!L8?8,!7KK98!]/(!)-2(!-6!/>5)-3/()0&2!W)-.(++(+!1*!.-*.(*3)&31*'!
/1'/Q61(25!+3)(*'3/!(2(0(*3+!1*!3/(!O3)&*'(!U&=(!W()&2=&21*(!.-0W2(X,!*-)3/(&+3()*!
H&*&5&8!<(-./101.&!(3!H-+0-./101.&!L.3&,!@-240(!9E!A77I,!7K7R#7K:D8!
O&*'+3(),!L8U8,!<&43/1(),!J8,!<-B(),!H8[8,!7KKD8!J(3&22-'(*>!-6!+3)4.34)&2!T-*(+,!
<)(*@122(!$)-@1*.(,!*-)3/(&+3()*!a-)3/!L0()1.&8!$)(.&0%)1&*!P(+(&)./,!@-240(!
;M,!bE7#bD98!
O&WW1*8,!L8QL8,!H-*+3&*31*,!J8,!H2&)=,!]8,!@&*!G)((0(*,!g8,!DEEK8!<(-./(01+3)>,!
'(-./)-*-2-'>,!&*5!'(-5>*&01.!+(331*'!-6!a1QH4l$<?!01*()&2!W)-+W(.3+!/-+3(5!
%>!0&61.!&*5!423)&0&61.!1*3)4+1-*+!1*!3/(!$-)3*(46QJ&4)1.1(!Y-0&1*,!<)(*@122(!
$)-@1*.(,!Z4(%(.8!H&*&51&*!t-4)*&2!-6!?&)3/!O.1(*.(+,!@-240(!b9,!::7#:;:8!
! $+&!
O&WW1*8,!L8QL8,!H-*+3&*31*,!J8,!H2&)=,!]8,!DE778!g)1'1*!-6!0&'0&31.!+42615(+!1*!&!
$)-3()-T-1.!1+2&*5!&).!#!&*!(X&0W2(!6)-0!3/(!$-)3*(46QJ&4)1.1(!Y-0&1*,!
<)(*@122(!$)-@1*.(,!H&*&5&8!J1*()&2140!Y(W-+13&,!@-240(!b9A:I,!D77#D:R8!
O/()@&1+,!t8N8,!7KMD8!]1QV!W2-3+!&*5!3/(!W(3)-'(*(+1+!-6!0-5()*!&*5!-W/1-2131.!2&@&+8!
?&)3/!&*5!$2&*(3&)>!O.1(*.(!U(33()+,!@-240(!;K,!7E7#77M8!
O2&'+3&58,!]8,!H42+/&B,!a8<8,!Y&2>,!t8O8,!t&01(+-*,!P8L8,!DEEK8!N(+3()0!<)(*@122(!
$)-@1*.(!/-25+!=(>!3-!015.-*31*(*3&2!<)&*13(QP/>-213(!$)-@1*.(!(*1'0&8!]())&!
a-@&,!@-240(!D7,!7K7#7MR8!
OW(&),![8O8,!7KK:8!J(3&0-)W/1.!W/&+(!(k4121%)1&!&*5!W)(++4)(Q3(0W()&34)(Q310(!W&3/+8!
J1*()&2-'1.&2!O-.1(3>!-6!L0()1.&,!N&+/1*'3-*,!Y8H8,!+/-)3Q.-4)+(!*-3(+,!
J-*-')&W/!@-240(!7,!RKK!W8!
OW13T,!<8,!Y&)21*',!P8,!7KRM8!J&p-)!&*5!01*-)!(2(0(*3!213/-'(-./(01.&2!&*-0&21(+!
+4))-4*51*'!3/(!U-4@(0!.-WW()!5(W-+13,!V&2!Yfg),!Z4(%(.8!H&*&51&*!t-4)*&2!-6!
?&)3/!O.1(*.(+,!@-240(!7;,!7797#779K8!
O3&0&3(2-W-42-4QO(>0-4),!C8,!J&.U(&*,!N8d8,!7KMb8!J(3&0-)W/-+(5!@-2.&*-'(*1.!
-)(+!&3!J-*3&4%&*,!<)(*@122(!$)-@1*.(,!Z4(%(.8!H&*&51&*!J1*()&2-'1+3,!@-240(!
DD,!;K;#9Eb8!
O4*,!O8QO8,!J.Y-*-4'/,!N8![8!7KMK8!H/(01.&2!&*5!1+-3-W1.!+>+3(0&31.+!-6!-.(&*1.!
%&+&23+_!10W21.&31-*+!6-)!0&*32(!.-0W-+131-*!&*5!W)-.(++(+8!<(-2-'1.&2!O-.1(3>,!
U-*5-*,!OW(.1&2!$4%21.&31-*+!bD,!:7:#:b;8!
]-0=1*+,!L8<8,!DEER8!]/)((!0(./&*1+0+!-6!-)(!)(Q0-%121+&31-*!54)1*'!&0W/1%-213(!6&.1(+!
0(3&0-)W/1+0!&3!3/(!J-*3&4%&*!h*Q$%QL4QL'!5(W-+138!J1*()&2140!Y(W-+13&,!
@-240(!bD,!9DR#9:R8!
! $+'!
]4.=(),!P8Y8,!<-B(),!H8[8,!7KKE8!O&21(*3!6(&34)(+!-6!3/(!$1*B&)(!3())&*(,!<)(*@122(!
$)-@1*.(,!(&+3()*!U&%)&5-)8!<(-2-'1.&2!L++-.1&31-*!-6!H&*&5&,!J1*()&2-'1.&2!
L++-.1&31-*!-6!H&*&5&,!$)-')&0!B13/!&%+3)&.3+,!@-240(!7;,!L7::8!
]4)21*,![8,!L*5)\QJ&>(),!L8QO8,!J-4=/+12,!L8,!V&*5()/&('/(,!g8,!<()@&1+,![8,!O-2'&51,![8,!
<)-421(),!$8QL8,!$-4p-2,!J8,!DE7R8!"*4+4&2!UP??Q)1./,!W()&2401*-4+,!0-*&T13(Q!
-)!&22&*13(Q%(&)1*'!W('0&3131.!')&*13(!1*!3/(!.(*3)&2!<)(*@122(!$)-@1*.(,!Z4\%(.8!
g)(!<(-2-'>!P(@1(B+,!@-240(!MK,!9DR#99R8!
@&*!G)((0(*,!g8,!H-))1@(&4,!U8,!DEE;8!"Q$%!&'(!.-*+3)&1*3+!-*!&)(*&.(-4+!&*5!@-2.&*1.!
)-.=+!-6!3/(!N&/(=&0!<)-4W,!(&+3()*!<)(*@122(!$)-@1*.(8!H&*&51&*!t-4)*&2!-6!
?&)3/!O.1(*.(+,!@-240(!bD,!79RR#79KR8!
N&3+-*,!?8G8,!d&))1+-*,!]8J8,!7KM:8!h1).-*!+&34)&31-*!)(@1+13(5_!3(0W()&34)(!&*5!
.-0W-+131-*!(66(.3+!1*!&!@&)1(3>!-6!.)4+3&2!0&'0&!3>W(+8!?&)3/!&*5!$2&*(3&)>!
O.1(*.(!U(33()+,!@-240(!9b,!DK;#:Eb8!
N/&2(*,!t8G8,!H4))1(,!C8U8,!H/&WW(22,!G8N8,!7KMR8!LQ3>W(!')&*13(+_!'(-./(01.&2!
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6)-0!&23()(5!)-.=+,!3/(!/1'/QJ*!-*(+!6)-0!3/(!+=&)*+!&)(!3/(!W1*=!3-!212&.!B12+-*13(8!
! !
! $$)!
!
!"#$%&'()LR+!]()*&)>!51&')&0!1224+3)&31*'!3/(!.-0W-+131-*!-6!'&)*(3!6)-0!&23()(5!)-.=+,!(&./!.-)*()!
)(W)(+(*3+!&*!(*5Q0(0%()!3>W(!A&20!#!&20&*51*(F!+W+!#!+W(++&)31*(F!')+!#!')-++42&)F!&*5!#!&*5)&513(I8!5U!
&20&*51*(r+W(++&)31*(!#!')-++42&)r&*5)&513(!#!W>)-W(8!BU!W>)-W(!#!')-++42&)!#!+W(++&)31*(8!9U!
')-++42&)r&*5)&513(!#!+W(++&)31*(!#!&20&*51*(8!
! '
! $$*!
!
!"#$%&'()LS+!$/-3-')&W/+!-6!01*()&2!&++(0%2&'(+!6)-0!&23()(5!%&+&231.!)-.=+!-6!3/(!J-421*QeQG&45(!
[-)0&31-*_!5U!Z4&)3T!#!(W15-3(!&23()&31-*!&0&++F!BU!Z4&)3T!#!(W15-3(!#!')-++42&)!#!313&*13(!#!.&2.1.!
&0W/1%-2(!#!51-W+15(!&23()&31-*!@(1*F!9U!$-)W/>)-%2&+3+!-6!'&)*(3!3-'(3/()!B13/![(J'!&*5!.&2.1.!&0W/1%-2(,!
%1-313(!&*5!k4&)3T!&++(0%2&'(F!<U!<&)*(3!#!.4001*'3-*13(!l!%1-313(!l!+()1.13(!l!k4&)3T!&++(0%2&'(!&*5!
.)-++.431*'!k4&)3T!@(1*+F!&U!<&)*(3!#!.4001*'3-*13(!#!.&2.1.!&0W/1%-2(!l!%1-313(!l!+()1.13(!l!k4&)3TF!>U!
<(5)13(!l!&*3/-W/>2213(!#!'&)*(3!#!%1-313(!l!k4&)3T!&23()(5!%&+&23F!#U!<(5)13(!#!'&)*(3!#!%1-313(!&23()(5!%&+&23!
AW2&*(!W-2&)1T(5!21'/3!#!$$UI8' !
! $#+!
!
!"#$%&'()LT+!$/-3-')&W/+!-6!01*()&2!&++(0%2&'(+!6)-0!&23()(5!@-2.&*1.!)-.=+!-6!3/(!J-421*QeQG&45(!
[-)0&31-*_!5U!G1-313(!#!+42615(+!l!k4&)3T!&23()(5!%&+&23!A$$UIF!BU!%1-313(!#!+42615(+!#!k4&)3T!&23()(5!%&+&23!
A$$UIF!9U!J*QH&Q[(!'&)*(3!#!k4&)3T!#!&0W/1%-2(!#!%1-313(!&23()(5!&*5(+13(F!<U!J*QH&Q[(!'&)*(3!#!k4&)3T!#!
&0W/1%-2(!&23()(5!&*5(+13(F!&U!L2%13(!#!'(5)13(!#!k4&)3T!&23()(5!&*5(+13(F!>U!L*3/-W/>2213(!#!%1-313(!#!
0&'*(313(!#!k4&)3T!#!&2%13(!&++(0%2&'(!1*!&*!&23()(5!&*5(+13(F!#U!V(1*+!-6!k4&)3T!&*5!%1-313(!#!0&'*(313(!#!
&2%13(!.)-++.4331*'!&*!&23()(5!&*5(+13(!A$$UIF!/I!%1-313(!#!&2%13(!#!k4&)3T!#!0&'*(313(!&++(0%2&'(!1*!&*!
&23()(5!&*5(+13(!A.)-++QW-2&)1T(5!21'/3!#!H$UI8' !
! $#"!
!
!"#$%&'()*(+!$/-3-')&W/+!-6!01*()&2!&++(0%2&'(+!6)-0!&23()(5!6(2+1.!3-!1*3()0(51&3(!@-2.&*1.!)-.=+!-6!3/(!
J-421*QeQG&45(![-)0&31-*_!5U!O3-.=B-)=!-6!@(1*+!A01.)-.21*(!#!W2&'1-.2&+(!#!%1-313(!#!.&)%-*&3(!#!(W15-3(!
#!.&2.1.!&0W/1%-2(!#!0&'*(313(S/(0&313(!#!k4&)3T!l!04+.-@13(I!.)-++.4331*'!&*!&*5(+131.!3466F!BU!%-451*&3(5!
+=&)*!@(1*+!A5(21*(&3(!%>!')((*!5&+/(5!21*(+I!.)-++.4331*'!&*!&23()(5!&*5(+131.!3466F!9U!%1-313(!#!&22&*13(!#!
(W15-3(!&*5!0&'*(313(!&23()(5!&*5(+131.!3466!A$$UIF!<U!@(1*!-6!%1-313(!#!(W15-3(!#!k4&)3T!#!0&'*(313(!
.)-++.4331*'!&*!&23()(5!&*5(+131.!3466!A$$UIF!&U!W/2-'-W13(!#!k4&)3T!#!=Q6(25+W&)!#!.21*-T-1+13(ST-1+13(!#!
3-4)0&21*(!&23()(5!5&.13(!A$$UIF!>U'$/2-'-W13(!#!.&)%-*&3(!#!.21*-T-1+13(ST-1+13(!#!k4&)3T!&23()(5!5&.13(!
AH$UIF!#U'04+.-@13(!#!/(0&313(!#!01.)-.21*(!#!k4&)3T!#!%1-313(!l!./2-)13(!&23()(5!6(2+1.!@-2.&*1.!)-.=F!4U'
k4&)3T!#!04+.-@13(!AW-)W/>)-%2&+3I!l!'&)*(3!&23()(5!6(2+1.!@-2.&*1.!)-.=+8! !
! $#$!
!
!"#$%&'()*L+!$/-3-')&W/+!-6!01*()&2!&++(0%2&'(+!6)-0!&23()(5!6(2+1.!3-!1*3()0(51&3(!@-2.&*1.!)-.=+!-6!3/(!
J-421*QeQG&45(![-)0&31-*_!5U!04+.-@13(!AW-)W/>)-%2&+3I!#!+12210&*13(!#!01.)-.21*(!#!%1-313(Q3-4)0&21*(!
&23()(5!6(2+1.!@-2.&*1.!)-.=!A$$UIF!BU!J4+.-@13(!W-)W/>)-%2&+3!)(&.31*'!1*3-!&!k4&)3T!#!+12210&*13(!
&++(0%2&'(!B13/1*!&*!&23()(5!6(2+1.!@-2.&*1.!)-.=!AH$UIF!9U!V(1*+!-6!+12210&*13(!&*5!')&*131.!1*p(.31-*+!
A)1'/3!&*5!2-B()!W&)3I!.)-++.4331*'!&!04+.-@13(!#!01.)-.21*(!#!W/2-'-W13(!#!0&'*(313(!&23()(5!6(2+1.!@-2.&*1.!
)-.=!A3/(!W(*.12!1+!7:8;!.0!2-*'IF!<U!O12210&*13(!A61%)-213(I!W+(45-0-)W/!&63()!&*5&24+13(!1*!&*!&23()(5!6(2+1.!
@-2.&*1.!)-.=F!&U!a-542(+!-6!+12210&*13(!A61%)-213(I!#!k4&)3T!1*!&!k4&)3T!#!01.)-.21*(!#!04+.-@13(!#!
W/2-'-W13(!#!3-4)0&21*(!&23()(5!6(2+1.!@-2.&*1.!)-.=F!>U!a-542(!-6!+12210&*13(!A61%)-213(I!#!k4&)3T!A$$UIF!#U!
<)&1*!-6!'&/*13(!&3!3/(!.-*3&.3!%(3B((*!0&'*(313(!&*5!W/2-'-W13(!A$$UIF!4U!O12210&*13(!A61%)-213(!&*5!
(4/(5)&2!')&1*+I!#!W/2-'-W13(!#!0&'*(313(!#!3-4)0&21*(!&23()(5!6(2+1.!@-2.&*1.!)-.=!A$$UI! !
! $##!
!
!"#$%&'()**+!$/-3-')&W/+!-6!+=&)*+!&++(0%2&'(+!6)-0!&23()(5!@-2.&*1.!)-.=+!-6!3/(!J-421*QeQG&45(!
[-)0&31-*_5U!6-25(5!@(1*!-6!'&)*(3!A&*5)&513(I!#!0&'*(313(!.)-++.4331*'!&!.21*-W>)-X(*(!#!(W15-3(!#!'&)*(3!
A&*5)&513(I!#!.&2.1.!&0W/1%-2(!#!.&)%-*&3(!#!0&'*(313(!#!k4&)3T!&23()(5!@-2.&*1.!)-.=F!BU!'&)*(3!A&*5)&513(I!
#!(W15-3(!#!.21*-W>)-X(*(!#!.&)%-*&3(!#!0&'*(313(!l!k4&)3T!&++(0%2&'(!A$$UIF!9U!51-W+15(!#!
3)(0-213(S&.31*-213(!#!.21*-T-1+13(ST-1+13(!#!.&)%-*&3(!#!k4&)3T!l!04+.-@13(!l!W/2-'-W13(!l!01.)-.21*(!+=&)*!
51+W2&>1*'!+-0(!(@15(*.(!-6!%-451*&'(!3-'(3/()!B13/!+42615(+Q)1./!@(1*+F!<U!%&*5(5!+=&)*+!&*5!@(1*+!-6!
k4&)3T!&*5!J*Q)1./!W1*=!3-!212&.!B/13(!01.&!AB12+-*13(!@&)1(3>IF!&U!51-W+15(!#!3)(0-213(S&.31*-213(!#!
.21*-T-1+13(ST-1+13(!+=&)*!.)-++.43+!%>!@(1*+!-6!k4&)3T!&*5!W1*=!3-!212&.!.-2-)(5!J*Q)1./!B/13(!01.&F!>U!
%&*5(5!+&0W2(!B13/!+=&)*!&++(0%2&'(!A')((*1+/I!&*5!k4&)3T!&23()&31-*!AB/13(IF!#U!%-451*&3(5!@(1*+!-6!+=&)*!
&++(0%2&'(!A51-W+15(Q3)(0-213(Q&.31*-213(!5(21*(&3(5!%>!')((*!+-215!21*(+I!.)-++.4331*'!&!W/2-'-W13(!#!
01.)-.21*(!#!.21*-T-1+13(ST-1+13(!#!k4&)3T!&23()(5!6(2+1.!@-2.&*1.!)-.=8! !
! $#%!
!
!"#$%&'()*0+!J1.)-W/-3-')&W/+!-6_!5U!@(1*+!-6!51-W+15(!#!3)(0-213(!#!&.31*-213(!#!W/2-'-W13(!.)-++.4331*'!&!
W/2-'-W13(!#!01.)-.21*(!l!.21*-T-1+13(ST-1+13(!l!k4&)3T!&23()(5!6(2+1.!@-2.&*1.!)-.=!AH$UIF!BU!&!@(1*!-6!
51-W+15(!#!k4&)3T!&*5!+()1.131+(5!W2&'1-.2&'(!.)-++.4331*'!&!.21*-T-1+13(ST-1+13(!#!k4&)3T!#!+()1.13(!&23()(5!
)-.=!AH$UIF!9U!T-*(5!T-1+13(!3-'(3/()!B13/!51-W+15(!#!k4&)3T!#!313&*13(!1*!&!+=&)*!&++(0%2&'(!AH$UIF!<U!
51-W+15(!#!3)(0-213(!#!&.31*-213(!#!W/2-'-W13(!#!=Q6(25+W&)!#!T-1+13(!&++(0%2&'(!1*!&!%-451*&3(5!+=&)*!@(1*!
AH$UIF!&U!51-W+15(!#!01.)-.21*(!#!3)(0-213(!#!&.31*-213(!&++(0%2&'(!1*!&!+=&)*!@(1*!AH$UIF!>U!313&*13(!#
04+.-@13(!#!W/2-'-W13(!&++(0%2&'(!1*!&*!&23()(5!6(2+1.!@-2.&*1.!)-.=!.)-++.43!%>!+=&)*!@(1*+!AH$UI8! !
! $#&!
!
!"#$%&'()*1+!J1.)-W/-3-')&W/+!-6_!5U!W>)13(!3/&3!3)&*+6-)0(5!1*3-!W>))/-313(!3-'(3/()!B13/!+W/&2()13(!&*5!
./&2.-W>)13(!A)(62(.3(5!21'/3IF!BU!+42615(+!AW>)13(,!./&2.-W>)13(I!1*.24+1-*+!B13/1*!&!'&)*(3!A)(62(.3(5!21'/3IF!9U!
04+.-@13(!W-)W/>)-%2&+3!3/&3!3)&*+6-)0+!1*3-!k4&)3T!#!+12210&*13(!AH$UIF!<U'(4/(5)&2!+12210&*13(!&*5!
+12210&*13(!61%)-213(!3-'(3/()!B13/!k4&)3T!&*5!0&'*(313(!AH$UIF!&U!51-W+15(Q)1./!&23()(5!)-.=!B13/!01*-)!
k4&)3T!AH$UIF!>U!.&2.13(!&*5!3)(0-213(!#!&.31*-213(!B13/1*!51-W+15(!')&1*+!AH$UIF!#U!.2-+(!1*3()')-B3/!
%(3B((*!51-W+15(!&*5!3)(0-213(!#!&.31*-213(!)100(5!%>![(J'!&0W/1%-2(!&*5!W/2-'-W13(!AH$UIF!4U!%-451*!
-6!51-W+15(!#!3)(0-213(!#!&.31*-213(!#!01.)-.21*(!)100(5!%>![(J'!&0W/1%-2(!#!W/2-'-W13(!#!
.21*-T-1+13(ST-1+13(!AH$UI8! !
! $#'!
!
!"#$%&'()*3+'5U']/(!d4'/(+!A7KR:I!51&')&0!ACDg!r!a&DgI!@()+4+!3/(!1*5(X!7EEiCDgSACDgra&DgI!
51&')&0!-4321*(!6)(+/!3-!B(&=2>!&23()(5,!a&Q&23()(5!&*5!CQ&23()(5!1'*(-4+!)-.=+F!BU!OW13TQY&)21*!1*5(X!
AL2Dg:Sa&DgF!OW13T!&*5!Y&)21*',!7KRMI!@()+4+!a&Dg!3-!-4321*(!6)(+/!3-!B(&=2>!&23()(5!)-.=+!6)-0!3/-+(!3/&3!
(XW()1(*.(5!a&Q'&1*!&*5!a&Q2-++(+!A51&')&0!6)-0!P4=+!(3!&28,!DEE9IF!9U!HH$c!A./2-)13(Q.&)%-*&3(QW>)13(!
1*5(X!j!7EEiA[(Dg:]rJ'gISA[(Dg:]!r!J'g!r!CDg!r!a&DgIF!U&)'(!(3!&28,!DEE7I!#!Lc!A&23()&31-*!1*5(Xj!
7EEiACDgrJ'gISACDgrJ'grH&gra&DgIF!c+/1=&B&!(3!&28,!7KR9I!&23()&31-*!%-X!W2-38!c3!.-*3&1*+!3/(!61(25+!
-6!3/(!2(&+3!&23()(5!)-.=+!A0&61.,!1*3()0(51&3(!&*5!6(2+1.I!&*5!3/(!*-5(+!6-)!5166()(*3!&23()&31-*!01*()&2+8!
L))&>+!&*5!*40%()+!)(W)(+(*3!3/(!5166()(*3!3>W(+!-6!&23()&31-*F!<U!LLLc!A&5@&*.(5!&)'1221.!&23()&31-*!1*5(X!
j!7EEiO1gDSAO1gDr7EJ'gr7EH&gra&DgIF!N1221&0+!&*5!Y&@15+-*,!DEEbI!#!Lc!A&23()&31-*!1*5(XI!
&23()&31-*!%-X!W2-38!c3!.-*3&1*+!3/(!61(25+!-6!3/(!2(&+3!&23()(5!@-2.&*1.!)-.=+!3-'(3/()!B13/!&23()&31-*!01*()&2!
*-5(+,!3/(!&))-B+!)(W)(+(*3!5166()(*3!&23()&31-*!3)(*5+F!&U'0-2&)!)&31-!Aa&SL2!#!CSL2I!W2-3!+/-B1*'!3/(!61(25+!
-6!2(&+3!&23()(5!0&61.,!1*3()0(51&3(!&*5!6(2+1.!@-2.&*1.!)-.=+!3-'(3/()!B13/!5166()(*3!01*()&2!*-5(+8!]/(!
&))-B+!)(W)(+(*3!&23()&31-*!3)(*5+8!O>0%-2+!&)(!&+!1*![1'4)(!7E8! !
! $#(!
W5BD&'()L!N/-2(Q)-.=!'(-./(01+3)>!-6!3/(!@-2.&*1.!)-.=+!&*5!6((5()!.-*5413+!-6!3/(!J-421*QeQG&45(!
[-)0&31-*!-)5()(5!%>!4*13+8![(2+1.!A[7!&*5![DI,!1*3()0(51&3(!Ac7I!&*5!0&61.!AJ7,!JD,!J:,!JbI8!
L*&2>+(! ;b9MD! ;b:b:! ;b:;b! ;b:R7! ;bR:R! 9MbER!! ;bR:M! ;bR7;! ;bR:K! 9MbE;!! 9MbE7!! 9MbED!! 9MbEM!!
O&0W2(! 7;! :DL! ::H! 7EY! 7bKL! 7;$L;RL! 7;b[! 7;RG! 7;ML! 7R$L7DG! 7R$L79L7! 7R$L79LD! 7R$L7RL!
<)-4W! [7! [7! [7! [D! [D! [D! [D! [D! [D! [D! [D! [D! [D!
2(&+3!&23()(5! ! ! ! ! i! ! i! i! ! ! ! ! !
O1gD!AB38^I! 9;,RR! 9;,;R! 9b,RK! 9R,EK! R9,DM! 9M,:;! 99,MD! RD,:M! 9;,R9! RE,::! 9:,bD! 9D,R;! RD,:M!
L2Dg:! 7;,b;! 7;,77! 7;,7E! 7E,9M! 77,E;! 7;,b;! 7b,ME! 7D,Rb! 7b,MM! 7:,9D! 7b,7D! 7;,ED! 7D,b9!
[(Dg:A]I! ;,;D! ;,KM! ;,9;! 9,KK! D,KM! b,D7! R,:b! 9,E;! 9,9M! D,K:! R,K;! M,7K! ;,;7!
[(g! b,:E! b,RE! b,b7! ;,RE! D,D7! :,bb! ;,M:! b,MK! ;,bD! D,:;! 9,DK! 9,;D! b,bK!
[(Dg:! E,RK! E,M7! E,ME! E,RD! E,;;! E,bD! E,K:! E,9M! E,R7! E,:;! 7,E:! 7,ED! E,;R!
J'g! 7,9E! 7,;;! 7,R9! D,7E! E,97! E,RE! E,R;! E,DM! 7,D;! 7,DK! D,EM! D,77! E,79!
J*g! E,EM! E,ER! E,EK! E,77! E,7E! E,ED! E,ER! E,E;! E,77! E,ED! E,7b! E,7b! E,ED!
H&g! :,DK! :,EK! D,9R! 9,K;! D,D9! E,bR! D,ME! D,b7! D,b:! E,DK! ;,E:! ;,:7! E,M;!
a&Dg! :,ED! :,7R! :,:E! E,:R! D,:9! ;,7K! ;,;R! b,DE! D,bb! 7,R;! E,:K! E,bE! ;,;;!
CDg! b,:b! :,9:! :,MK! 7,KM! 7,M7! b,97! E,::! 7,Eb! b,9D! R,97! :,bD! :,:M! E,99!
]1gD! E,9:M! E,99:! E,9;7! E,;R:! E,bE7! E,DR:! E,RRM! E,;D;! E,;9:! E,7KM! E,MMD! E,M99! E,b7R!
$Dg;! E,7R! E,7R! E,79! E,7E! E,7E! E,ED! E,DD! E,7M! E,7R! E,E;! E,7M! E,79! E,77!
H)Dg:! s!E8E7! s!E8E7! s!E8E7! s!E8E7! E,E7! s!E8E7! E,E7! E,E7! E,E7! s!E8E7! E,E7! E,E7! s!E8E7!
Ugc! E,RK! 7,7b! E,KR! D,79! E,Rb! E,99! E,:R! E,bE! E,R9! E,K9! D,E;! 7,KK! E,;;!
]-3&2! 7EE,RE! 7EE,7E! KK,E7! KK,77! KM,9R! KK,K9! KK,MR! 7EE,:E! KK,9;! KK,Eb! KK,9;! 7EE,:E! KM,9R!
]17AWW0I! :MD;! :KR;! :KE:! :b:;! DbEb! 79:R! b99b! :7bR! ::R;! 77MR! ;DMM! ;7KD! D;EE!
O)! Db:! :E7! D:D! 79b! 7bb! 9R! D7:! DEE! 77:! Rb! 7DE! 7DM! 7ER!
G&! RKb! M7K! 9Rb! D:;! MMK! 7DbM! 7bM! 9E! 7D7K! bME! RRD! R;;! 7DK!
a%! 77,K! 7D,M! 77,M! M,E! 77,M! :R,;! 77,7! K,M! 7:,7! DR,9! :D,E! K,M! M,b!
V! 9R! 9b! 9:! ME! 7;! 7D! ;7! :9! :R! D7! 7ER! 7Eb! 7E!
H-! 77! 77! 7E! 7D! D! :! 77! 7E! 7E! :! 7R! 7R! D!
<&! 7K! DE! 7K! 79! 7R! :K! 7;! 7b! Db! D:! D7! DE! 79!
<(! 7,R! 7,K! 7,K! 7,b! D,D! 7,:! D,:! 7,9! D,:! 7,9! 7,K! 7,M! 7,E!
c*! s!E87! s!E87! s!E87! s!E87! E,D! E,:! E,7! E,D! E,D! E,7! s!E87! s!E87! s!E87!
O*! D,E! :,E! D,E! 7,E! b,E! ;,E! b,E! b,E! ;,E! ;,E! D,E! D,E! D,E!
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Table 5.1: U-Pb Data for Zircon and Monazite 
 
                               Concentration    Measured               Corrected Atomic Ratios *                   Age [Ma]      
-----------------------------  -------------  -------------  ----------------------------------------------  ------------------ 
Fraction                Weight   U      Pb    total   206Pb   208Pb    206Pb        207Pb        207Pb        206Pb 207Pb 207Pb 
                         [mg]          rad    common  -----   -----    -----        -----        -----        ----- ----- ----- 
                                   [ppm]       Pb     204Pb   206Pb    238U         235U         206Pb        238U  235U  206Pb 
                                              [pg]                            +/-          +/-          +/- 
------------------------------------------------------------------------------------------------------------------------------- 
Bon- Desir Granite (PA-107A;465796 5347120) 
Z1 2 clr long prm       0.002    243    45.4    1.6    3561   0.1093  0.18374 102   1.9136 116  0.07553  30   1087  1086  1083 
Z2 1 clr long prm       0.001    186    34.3    2.3     957   0.0928  0.18363 150   1.9143 280  0.07561  94   1087  1086  1085 
Z3 2 clr long prm       0.002    512    93.4    2.9    4065   0.0832  0.18320  96   1.9116  96  0.07568  22   1084  1085  1087 
Z4 2 clr long prm       0.002    103    18.9    2.3    1035   0.0858  0.18333  98   1.9083 148  0.07549  50   1085  1084  1082 
Z5 3 long prm           0.003    332    62.3    1.9    6093   0.1121  0.18370  94   1.9350  90  0.07640  22   1087  1093  1106 
Z6 1 long prm           0.001    198    36.9    3.0     785   0.1011  0.18378  88   1.9172 172  0.07566  58   1088  1087  1086 
Z7 1 clr prm            0.001    414    47.9    3.0    1032   0.1354  0.11165  68   1.0500 106  0.06820  60    682   729   875 
 
Michaud Qz-Monzonite (PA187A;461449 5369259) 
Z1 1 lrg prm            0.003    452    83.8    2.9    5310   0.1341  0.17837  74   1.8396  80  0.07480  16   1058  1060  1063 
Z2 1 lrg prm            0.003    262    51.1    5.9    1499   0.1939  0.17841  58   1.8424  68  0.07489  26   1058  1061  1066 
Z3 1 lrg prm            0.003    194    36.9    3.9    1692   0.1541  0.17960  78   1.8538 116  0.07486  36   1065  1065  1065 
Z4 1 lrg prm            0.003    432    81.9    4.0    3621   0.1617  0.17839  76   1.8395  72  0.07479  22   1058  1060  1063 
Z5 4 lrg clr prm        0.012    262    48.7    4.8    7419   0.1326  0.17907 108   1.8462  86  0.07477  30   1062  1062  1062 
 
Biotite-rich monzonite (14PA-88A;469026 5359161) 
Z1 2 clr euh needles    0.003   1457   256.9   51       956   0.0926  0.17576 114   1.7976 112  0.07418  36   1044  1045  1046 
Z2 5 clr elong prisms   0.007   1540   264.1  178       728   0.0664  0.17488  96   1.7875 108  0.07413  18   1039  1041  1045 
Z3 3 clr euh elong      0.004   1060   178.6   35      1504   0.0480  0.17461 116   1.7836 122  0.07409  16   1037  1040  1044 
 
Felsic Pegmatite (PA88-B; 469026 5359161) 
Z1 1 cloudy sml euh     0.000   1019    50.3    3.4     415   0.0125  0.05302  32   0.5239  32  0.07166  40    333   428   976 
Z2 1 sml turbid prm     0.001   1826    86.9    4.6    1271   0.0163  0.05089  30   0.5056  28  0.07207  38    320   416   988 
Z3 1 sml cloudy prm     0.001   2553   355.4    4.4    5434   0.0092  0.14980 122   1.4901 106  0.07215  30    900   926   990 
Z4 1 sml cloudy prm     0.001    782   115.8    3.3    2390   0.0084  0.15951  96   1.5838  92  0.07201  22    954   964   986 
M1 1 lrg clr yel        0.003  42590 35253.7   57     25270   4.2849  0.17839  82   1.8254  84  0.07421   4   1058  1055  1047 
M2 1 lrg clr yel euh    0.003  41620 50937.3   50     27769   6.8579  0.17809 124   1.8281 128  0.07445   4   1057  1056  1054 
M3 1 lrg yel clr euh    0.003  74332 95548.3  171     14358   7.3895  0.17530 180   1.7813 184  0.07370   4   1041  1039  1033 
 
Leucogranite (13PA-29A; 467424 5356370) 
Z1 1 sml elong prm      0.002   1163   197.0    4.2    6124   0.0512  0.17477  72   1.8196  76  0.07551   8   1038  1053  1082 
Z2 1 sml elong prm      0.002    174    27.6    4.7     838   0.0442  0.17802 200   1.9386 214  0.07898  32   1056  1095  1172 
Z3 1 sml elong prm      0.002   1224   213.4   33       811   0.1188  0.16979  80   1.7457  86  0.07457  10   1011  1026  1057 
Z4 1 sml prm            0.002    760   134.0    4.3    3819   0.1220  0.17131 120   1.7695 108  0.07491  28   1019  1034  1066 
M1 1 lrg euh flat gem   0.003  46009 54019.7   56     25525   7.1337  0.16516 122   1.6323 122  0.07168   4    985   983   977 
M2 1 sml euh gem        0.001  10181 15387.0   50      2189   9.1489  0.17062  76   1.7184  78  0.07304  12   1016  1015  1015 
M3 1 lrg gem            0.003  25061 32050.5   42     18824   7.7567  0.16718  74   1.6607  76  0.07204   4    997   994   987 
M4 1 tiny euh gem       0.001  21664 32438.4   17     13748   8.7829  0.17530  80   1.7772  82  0.07353   6   1041  1037  1029 
______________________________________________________________________________________________________________________________ 
 
! "%&!
Notes: Z=zircon, 1, 2 =number of grains, lrg=large, clr=clear, sml= small, prm =prism, euh=euhedral, yel= yellow.  
        All zircon was chemically abraded (cf. Mattinson, 2005). Weights were estimated so U and Pb concentrations are approximate.  
      * Atomic ratios corrected for fractionation, spike, laboratory blank of 1-2 picograms of common lead, and initial common 
        lead at the age of the sample calculated from the model of Stacey and Kramers (1975), and 0.3 picogram U blank. Two 
        sigma uncertainties are reported after the ratios and refer to the final digits. 
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